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elves and voicing the newer aspirations of the Mexican 
le. It will contribute to an understanding of the fun- 
ental significance of the Mexican struggle of which this 
ater s rebellion of military leaders is but the latest chapter. 
| graphic features will be drawn from the most distinctive 
of the New Hemisphere. 
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HIS sheaf of articles, unexampled in range and con- 


tents, represents a year’s scouting on the borderland 
between experience and prophecy. At the outset we wish 
to express our appreciation to the public officials, engineers, 
social workers, journalists, bankers, manufacturers, em- 
ployers, labor leaders, educators, air-men, lawyers, cou- 
servationists and others collaborating. 


ESTERDAY national forester; today chief executive 

of a commonwealth called in to settle the anthracite 
strike, Governor Pinchot sets the keynote for our Special 
Number (p. 561). He tells us what is meant by Giant 
Power. Back of what he says lies the story of a conser- 
yationist’s quest in the hills where trees grow and waters 
slide and carbon lies in deep seams for the energy needed 
by an industrial civilization. 


OW for better or worse Giant Power concerns every so- 
cial movement of our generation, is brought out by Mr. 
Bruére, associate editor and director of the Bureau Re In- 
i i is N r and or- 
dustrial Research, who conceived this Numbe: 
ganized our joint work (p. 557). 


W HILE the sources of giant power are, simply enough, 
coal and falling water, their use is caught up in an 
intricate meshwork of law, regulation and precedent. Who 
is to control? How (thanks to the conservationists) we 
started with a clean slate, in the Federal Water Power 
Act, and what snags are still in the way, Is set forth by 
Mr. Wells, the former chief law officer of the U. S. Re- 
clamation Service, now deputy attorney general of Penn- 
sylvania (p. 569). The governor of the state which bas 
the largest supply of coal (Mr. Pinchot, p. 561) stands for 
» state action articulated with this federal system; the gov- 
ernor of the state which has the largest single supply of 


OUR FEDERAL POWER POLICY . Philip P. Wells 569 


water power (Mr. Smith, p. 574) stands for retaining in 
the hands of a state authority the primary control of its 
natural resources. The Secretary of Commerce, our rank- 
ing engineer, interprets with an engineers vision the possi- 
bilities of interstate action as developed ‘by the Colorado 
River Commission of which he was chairman (p. 577). 


1 eee of this question of jurisdiction is the larger one 
of possession. Mr. Smith (p. 574) stands for public 
ownership. Mr. Cabot (p. 581), investment banker and 
public utility operator, speaks for the expansion of private 
development, already under way, and for a simplified reg- 
ulation to forefend against the abuses and weakness in the 
relations between the railroads and conflicting govern- 
mental bodies. In contrast Sir Adam Beck (p. 584) speaks 
for public development, now in full swing in Ontario, 
where 300 municipalities cooperate through a provincial 
commission in generating and distributing electric current. 


| aa number more than forecasts the changes that are 
upon us: it describes them, for in the coal-less regions 
of California and Ontario we have evidence of what 
hydro-development is going to mean to farm, village and 
city. Witness Mrs. Bruére’s racy narrative of what 
housewives and farmers have to say (p. 591). The in- 
terest of the small consumer and the outlying countryside 
are especially reckoned with by the Director of the Penn- 
sylvania Giant Power Survey, which is not only the first 
comprehensive inventory of the fuel and power resources 
of a state, but has thrown its emphasis on social considera- 
tions (p. 601). Mr. Cooke was director of the Depart- 
ment of Public Works of Philadelphia under Blankenburg. 
Mr. Butler tells of the interconnecting systems on the 
Pacific Coast which exceed anything in the eastern states, 
in length, capacity and service to town and country (p. 
605). He was power administrator of California during 
the war and, as consulting engineer, has been identified 
with large-scale private projects. The crystallization of 
power systems in the South is described by the director of 
the North Carolina Geological and Economic Survey, 
Joseph Hyde Pratt (p. 611). 


HE engineers heard, we turn to other spokesmen who 

are roused to the tremendous social bearings of the im- 
pending technical revolution—to the attorney for the Muni- 
cipal League of Georgia, Mr. Jackson (p. 613) with his 
rousing plea to the people south of the Mason and Dixon 
line to safeguard their heritage—to the forester, now en- 
listed in a regional project for planning the re-develop- 
ment of the Appalachian mountain territory, Mr. MacKaye, 
earlier a specialist in colonization of the U. S. Depart- 
ment of Labor (p. 618) ; to the former’ Conservation Com- 
missioner of New York, George D. Pratt (p. 620) who 
reveals the urgent relation between the promise held out 
by water power and our spendthrift waste of timber lands; 
—to the educator, Professor Hart (p. 625), associate editor 
of the Survey, who relates the new revolution to the 
springs of a people’s culture and comprehends the whole 
struggle of civilization in his searching analysis:—to the 
industrial executive, (p. 635) Mr. Swope, president of the 
General Electric Company, who evaluates the contribution 
of the engineer when he turns from mechanical discoveries 
to social invention;—to the labor leader (p. 633) Mr. 
Gompers, president of the A. F. of L., who appraises the 
stake of the workers in an epoch of change;—to the in- 
ventor, (p. 637) Mr. Ford who would apply business organ- 
ization to a watershed, interlocking farm and factory work. 


NTO this new drama of Giant Power enter a new cast 

of characters—the men who harness electrons and drive 
them along wires. These Mr. Hine (p. 595) shows us 
from corporation president to the lineman who climbs the 
poles. Into this drama comes also new scenery—the world 
from the air. The scene painters are the aerial photo- 
graphers who show us up—from above, (p. 615); whose 
maps of stream and forest, farm land and town look like 
so much patch work—like the blocks of experience and 
prophecy which, if you will, make up this special number; 
with the crooked tracings of old private property lines and 
public rights of way, shot across as the crow flies with the 
projected swift thoroughfares of energy. 


Drawn by Martha Bensley: Bruere 


“HIGH TENSION TRANSMISSION TOWERS MARCH IN INDIAN FILE 
BEARING THE THUNDERBOLT CAPTIVE ON THEIR SHOULDERS“ 


Che SURVET 


GRAPHIC NUMBER 


MARCH 1, 
1924 


Volume LI 
No. 11 


Pandora’s Box 


By ROBERT W. BRUERE 


Drawings by HENDRIK WILLEM VAN LOON 


E are on the threshold of a technical revolution. 
Through high voltage transmission lines, the 
mechanical engineers are harnessing the rivers 
and the coal seams to electrical generators 
having the capacity of hundreds of thousands 

of horses. “They are gathering the stored 
energy of the sun into reservoirs of power that compare 
with the isolated steam engine as a mobilized nation com- 
yares with the minute man. 
atent in Giant Power surpass those ushered in when Watt’s 
sngine harnessed coal to the looms of England. 

_ Who that has faced the evils of the Industrial Revolution 

n smoke-blackened slums—the plagues of infant mortality 

ind tuberculosis in crowded tenements, of brutalizing 

lrudgery in sweatshop, mine and isolated farm—has not 
isked what the world might have been if the social sciences 
vad grown up and kept pace with the mechanical sciences, 

f from the start there had 

een a working alliance be- 

ween the organizers of 
ndustry and the social pro- 
essions? The characteristic 
gienic and educational 


The forces for good and evil . 


OW the steam engine increased the wealth of the 
earth, built gargantuan factories, established in- rest 
ternational highways, forged the framework of a world- 


industrial hygienist and labor organizer, of the human 
engineer by whatever name he is called, is the conservation 
and enrichment of life. From the early day of ruthless 
exploitation in mine, mill and factory, the mechanical en- 
gineer has waged his ‘“‘war against nature” as the military 
commander wages battle; he has discounted any immediate 
sacrifice of life to attain his technical objective, assuming 
that from his mastery of the earth’s physical resources the 
greatest good would ultimately flow to the greatest number. 
The history of the Nineteenth century, culminating in the 
World War, is in one of its main strands the history of this 
“practical” point of view, slowly modified by the piece- 
meal establishment of social standards. 


HE distinctive achievement of the human engineers 

has been their gradual establishment of standards by 
which the essential human worth of inventionsand discoveries, 
and of their industrial and 
political administration, may 
be tested. “These standards 
upon the assumption 
that the measure of a suc- 


cessful civilization is not 


roblems of our generation 
ire due not so much to the 
nechanical inventions of 
he Eighteenth century as 
o the fact that human en- 
‘ineering was then non- 
xistent. The dominant 
urpose of the mechanical 
ngineer in the service of 
he captains of industry has 
een the increase of mate- 
jal wealth; the primary 
oncern of social worker 
md educator, of health 
wilder and civic leader, of 


5 
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wide economic organization is a story as familiar to 
our generation as the story of Prometheus, the Fire- 
bringer, was to the Greeks. Equally familiar is the 
story of the evils that followed in its train like the 
plagues from Pandora’s box. Pandora was Prometheus’ 
innocent Eve. She, like our Eighteenth century ancestors, 
loosed sorrow into the world because she did not know 
what her box contained. We have their experience to 
guide us. Have we the wisdom so to use it that the 
new and greater technical revolution now upon us shall 
serve human wellbeing, shall overcome rather than 
intensify the evils of the old? 
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primarily accumulated ma- 
terial wealth, but human 
wellbeing; that in bringing 
the individual to fulfillment 
and shaping individual lives 
into fruitful and harmoni- 
our relationships, men share 
in the infinite creative pro- 
cess. Whether the new 
technical revolution, herald- 
ed by Giant Power, shall 
proceed without the evil 
concomitants of its  pre- 
decessor depends very large- 
ly upon the resoluteness of 
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the social professions in winning ac- 
ceptance for these standards of health, 
education and spiritual freedom as 
basic ; their capacity to achieve a work- 
ing alliance with the mechanical en- 
gineers such as proved so effective in 
the relatively small matter of the 
long day in steel. 

The problem bristles with difficult- 
ies, not only because of the aimost 
irresistible domination of industrial 
developments by our headlong ac- 
quisitive instinct, but also because, be- 
ing of recent origin and correspond- 
ingly timid, the human engineers have 
worked out no large plans for the 
distribution of population and the 
spiritual enrichment of community 
life comparable to those which the 
mechanical engineers have developed for the production 
and distribution of mechanical energy. They have been 
content to be camp followers rather than patriots in their 
own right, Red Cross workers to the captains of industry 
rather than co-equals in community building. 

Through the development of the electrical industry, the 
mechanical engineers are reconstructing the material foun- 
dations of America; the human engineers are hardly aware 
that a new technical revolution is on. 

And the few that are rest under the romantic illusion that 
large scale electrical development means only the harnessing 
of our streams; they have yet to realize that for the greater 
part of industrial America, giant electrical power must be 
coal power. Even the recent U. S. Coal Commission failed 
to recognize the fact that most of the fuel and power 
questions presented to it depend for their answer upon the 
more economical utilization of coal and the conversion of 
its latent energy into-electricity at or near the mines. More- 
over, as with workmen’s compensation and public health, 
the control of Giant Power, which is essentially monopol- 
istic in character, involves questions of public policy in 
reference to business enterprise that are charged with highly 
explosive prejudices. The feeling of theological fundamen- 
talists and modernists is brotherliness itself compared with 
the feeling which advocates of private and public develop- 
ment of the electrical utilities entertain toward one another. 
Standing as he does on neutral ground with respect to these 
political issues, the human engineer is in a peculiarly ad- 
vantageous position to demand all the facts and to appraise 


them dispassionately in the light of established standards 


of civilized life. But facts without concrete plans and the 
capacity to use them are dust in the wind. Social engineers 
face the new technical revolution almost as naively as the 
philanthropists of the Eighteenth century faced the old. 


S April approaches, we again face the possibility, not 

yet altogether warded off, of a nationwide bituminous 
coal strike. The economic and social implications of Giant 
Power are only the latest phase of the cumulative problems 
arising out of the large scale utilization of coal. This Giant 
Power Number of Survey Graphic becomes then a logica: 
sequel to the Coal Number published on the eve of the great 
strike of April, 1922. It was a conscious reflection of the 
current public interest in coal that gave to the Coal Number 
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Competitors in waste 


“Geddes describes as our passing paleotechnic age. It 


the sub-title, The Coal Strike—W¥ hat 
Lies Back of It? instead of, let us say, 
The Coal Industry—Its Service to 
American’ Life. The recurrence of 
strikes in the coal fields, coal short-_ 
ages, the sky-rocketing price of dom- 
estic fuel, the demoralizing effect of ’ 
instability in the coal industry upon 
manufacture, transportation, and our — 
entire domestic economy, have made | 
coal strikes matters of peculiar public” 
anxiety. It is characteristic of o 
emotional habit of approaching suchi_ 
problems that public opinion as ex-/ 
pressed in the press and legislative | 
assemblies should generally cry out” 
against the wicked greed of the coal 
“barons,” the impudent arrogance of 
the unionized miners, or in obeisance 
to impartial fair-mindedness, against both. The fact is) 
that few groups of business. men have rendered a more’ 
fundamental public service under more difficult condi- 
tions than the reviled coal operators; and there is wide 
consensus of judgment among students of labor that | 
the miners’ union has contributed in exceptional ways 
industrial peace and the health of our social fabric. An:ong | 
other things, the miners have maintained through their union 3 
what is probably our greatest single school of American 
ization and self-government. “That the coal operators a 
miners should be primarily interested in profits and wage 
does not differentiate them from business men and wage 
earners in general. It is our peculiar dependence upon 
coal industry that makes our condemnation of its short 
comings abnormally harsh. 
To as great an extent as the public they serve, the mer 
within the industry, owners and employes alike, suffer from 
the persistence of an outworn technical equipment and o 
general American habit of planless and wasteful exploitatie 
of our uniquely abundant natural resources. Largely be 
cause we possess the richest coal fields—seventy per cent i 
all workable coal lies in the United States—we have bul 
up the highest economic standard of living in the world 
The unrest in the coal industry is part and parcel of o1 
general social unrest and due in the main to the same cau: 
We have not only established a relatively high econom 
standard, but we have, also acquired in the process t 
invigorating habit of demanding a steady and limitless 
vancement of that standard. 
“My God,” cried an alarmed operator to the mine 
spokesman in a wage negotiation, “what is your limit?” 
“Our limit?” the miner volleyed, “Your limit—no limi 
Having spent our inheritance like prodigals, we are fin 
ing it increasingly difficult to satisfy this robust deman 
In Giant Power and the new technical equipment which i 
development exacts, the mechanical engineers are offeri 
us a possible release from our predicament. 


a 


HE coal industry is not only basic to all machine 
dustry, but it is also socially typical of what Pai 


preeminently the industry of contrasts, of concurrent we: 

poverty and waste. The traditional technique of mining 

put at least one ton of coal beyond recovery for every tom 
7" 


rought to the surface. While high grade coal was abundant 
and easily accessible, this fifty per cent waste, like the waste 
# our forests, was not felt. It was the coal that got to 
he stoves and boilers that counted. 
A nation’s capacity for commodity production rises in 
approximately direct ratio to the amount of mechanical energy 
‘placed at the disposal of its individual workmen. The rapid 
increase of coal production during the last century gave 
American industry foremost rank in production per man. 
“The same rule holds for wages. Mechanical horsepower 
per workman in England is about half that in the United 
States and British wages are about half of American wages; 
“in Japan both horsepower per man and wages are about 
one-fourth of those in the United States. 
_ A disproportionate increase in the cost of mechanical 
energy would rapidly impair America’s differential advantage 
and put the economic brakes on the advancing standard of 
living. At this point, waste whether in the production of 
raw materials or in the processes of manufacture, begins to 
count, not theoretically only, but actually and immediately. 
‘(This point both our mining industry and also our steam 
ailroads and all industries which derive 
their mechanical energy from the burning 
of raw coal have reached. It is commonly 
said that the disease of the coal industry 
‘is over-development—too many mines, too 
many miners, with consequent irregularity 
of markets, speculative prices, and excessive 
intermittency of employment. It would be 
| er to say that the disease of the coal in- 
d , whose contagion all other industries 
sc S cmsickly catch, is under-utilization of the 
energy of coal and the gross waste of its 
Pommodity -values—the tar and ammonia, 
sources of thousands of useful things, and 
light oils which go up in smoke to the 
andered value of billions of dollars. 
his waste is due to our outworn machine 
"equipment, as inadequate to the aspirations 
f contemporary life as the mill wheel 
ind the stage coach were to the Nineteenth 
entury. Until coal is converted into elec- 
icity at or near the mines, and its by- 
oducts salvaged, strikes, coal shortages, 
astable markets, high prices and inter- 
littent employment will continue as ‘‘nor- 
1” characteristics of the industry. 


O concrete examples may lift the 
veil from these technical mysteries. 
produce some five hundred million tons 

inous coal annually in addition to 
thty millions tons of anthracite that get 
p the market. More than one-third of all 
le freight the railroads carry is coal and 
road engines burn about one-third of 
ir annual production—a considerable per- 
we of it while they are idling in round- 
or on sidings waiting to get into 
et foremost of our electrical 
who has made his knowledge 
to laymen is Frank G. Baum.* 


f the Atlas of the U. S. A. Electric 
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On the basis of a thoroughgoing statistical analysis, he 
finds that the cost of railroad steam power is approximately 
0.1 cent per ton mile, of electrical power 0.05 cent. “If all 
the railways of the United States were electrified and coal 
used to provide the electrical power, there would be a saving 
per year of approximately 85,000,000 tons, or 50 per cent of 
the 170,000,000 tons used by the railways.” He finds that 
about 70,000 miles, or approximately 30 per cent of our total 
railway mileage, have sufficient traffic density to warrant 
immediate electrification. He finds that complete railroad 
electrification under a giant power system would produce an 
annual saving in coal and the costs incidental to its firing 
of $800,000,000. 


ANY estimates have been made of the commodity 

values wasted in the smoke given off in the ordinary 
firing of raw coal, to say nothing of the damage wrought 
by coal smudge. Gilbert and Pogue, in their study of Amer- 
ica’s Power Resources made originally for the Smithsonian 
Institution, figured these losses on the basis of normal values 
in 1915 at $1,000,000,000, having regard to our entire 
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If Moses should smite the black rock? 
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annual production of 500,000,000 tons of bituminous coal, 
to which they added another $1,000,000,000 chargeable to 
needless transportation and mining. Many experts have 
decried these estimates as extravagant. Coal was too cheap, 
they said, to warrant the installation of the costly ovens 
required to extract the by-products from coal. Besides, they 
protested, there would be no market for them if they were 
salvaged. ‘There was the old terrible fear of over-produc- 
tion; as if, given an intelligent system of distribution and 
consumption, the world could not use all the energy and other 
commodity values the world could produce. 

Today, the number of coal by-product ovens is rapidly 
increasing, but with few exceptions they are still divorced 
from the steam boilers under which most of our coal is 
burned. In the whole state of Pennsylvania, our greatest 
coal producing and consuming state, the director of Penn- 
sylvania’s Giant Power Survey assures 
us that not one by-product oven is 
operated as an integral part of a 
power plant. Coal is “too cheap.” 
But already the experience of the by- 
product industry proves that the es- 
timates of Gilbert and Pogue were 
conservative. 


HE general bearing of such 

colossal wastes on wage disputes 
in the coal fields, on industrial un- 
rest everywhere, and on our national 
standard of living is obvious. ‘Their 
immediate bearing upon Giant Power 
is that it is only through the full 
development of the coal by-product 
industry as an ally of electrification that electricity from coal 
can be supplied as cheaply as hydro-electricity at favorable 
locations like Niagara Falls. The fact that throughout the 
major industrial and agricultural sections of the United 
States, Giant Power must primarily be coal-derived power 
cannot be overstressed. 

It is reminiscent of colonial days, when power meant prin- 
cipally the power of streams flowing over water wheels, 
that our one federal power statute should be the Water 
Power Act. Navigable streams and the energy they are 
capable of generating traditionally belong to the category 
of public utilities; the coal mines though they are more 
important to transportation than streams and though they 
are in our day the primary sources of mechanical energy 
remain by historical accident outside of this category. ‘This 
is one reason why the public imagina- 
tion has been so greatly intrigued by 
the romantic possibilities of White 
Coal. The first of the modern elec- 
trical generators were, indeed, built 
at Niagara and on the precipitous 
mountain streams of California. 
When there is a firm year-round flow 
of a large volume of water such as 
Niagara’s, hydro-electricity has great 
economic adyantages. Great streams 
will continue to flow while rains fall, 
and once they are harnessed they work 
automatically. But if all the me- 
chanically available water power inthe 
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Ker NS in advance what 

is in Pandora’s box, shall we 
let the lid be lifted—laissez-faire, 
let her rip—or shall we, by taking 
counsel together, seek to win the 
nascent blessings of the new tech- 
nical revolution without turning loose 


its potential plagues? 


Giant Power must primarily be coal- 
derived power 


United States, as calculated by the Geological Survey, were | 
developed, the resultant energy would be only a fraction of | 
the energy we already derive from coal. The late Charles} 
P. Steinmetz, in his article published in the Coal number | 
of Survey Graphic, showed that “if every raindrop which} 
falls anywhere in the United States were collected and all| 
the power which it could give on its travel down to the sea”| 
were converted into mechanical energy, it would amount to} 
“just about the total which we get out of our present con- 
sumption of coal for all purposes.” Of the undeveloped 
water power in the United States, more than one-half is in 
the four states of Washington, Oregon, Idaho and Montana; 
a trifle more than one per cent is in Pennsylvania; less than} 
one per cent in New York and Massachusetts combined. | 
The total energy which now runs to waste in our unhar- | 
nessed streams, highly important as it is, is yet less by far) 
than the waste incident to our, burn-| 
ing of raw coal under steam boilers. | 
Unless and until some hitherto) 
undiscovered source of mechanical | 
energy is found, or until means are’ 
devised for the large scale storage of 
direct solar energy, the progress of the} 
new technical revolution will continue } 
to depend upon the conversion into} 
electricity of the solar energy stored | 
in coal. | 
HE immediate objective of Giant 
Power is the conversion of all our . 
primary energy resources into electri- | 
city and their pooling into regional | 
systems which will then be inte: | 
grated into a nation wide federation of systems. There is | 
abundant evidence that our commercially available energy } 
resources—the mechanical energy at the disposal of the in- | 
dividual workman—are in process of incalculable increa 
Large power plants already get from two to three times 
much effective mechanical energy out of a ton of coal as 
small plants; a mercury engine has been invented that a 
mises to double this efficiency. “There is unfortunately no} 
parallel evidence of increased social planning and foresight. 
The general tendency today is toward a socially blind inten- 
sification of the crowding, speeding-up, and intergroup fric- 
tion which characterized the steam revolution. At one of 
the first great electricity generating plants built at the mine- 
mouth in the bituminous coal fields, one may see power houses” 
and machinery embodying the last word in mechanical en 
gineering technique side by side with 
a mining village whose most conspic= 
uous architectural features are the 
mine-guard with revolver at his hip 
and a high picket fence, picket placed 
flush with picket, designed to insulate 
the company men from the influence 
of the miners’ union. The homes in 
this camp are hundreds of years re- 
moved from that possible home of 
convenience, comfort and _ beauty 
which shines so alluringly from the 
electrical advertisements. "The mag 
nificent stream of power which flo 
from this (Continued on page 646 
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5S in the story books of our childhood a giant— 
Giant Power this time—is about to do won- 
drous things for the human race. From the 
power field perhaps more than from any 
other quarter we can expect in the near 
future the most substantial aid in raising the 
|standard of living, in eliminating the physical drudgery of 
life, and in winning the age-long struggle against poverty. 

For weeks and months after our entry into the Great 
War the effectiveness which we ultimately developed was 
held in check by what someone has called the distance 
_disease—the battle-front was three thousand miles away in- 
stead of at the far end of a telephone wire. Principally 
because our utilities—even the largest and most far reaching 
of them—have grown up out of small and isolated begin- 
“nings we have been slow to recognize that distance is a 
rapidly disappearing factor in public utility development. 
In high tension transmission of electric current distance is 
as unimportant and state lines as meaningless as in the pump- 
ing of oil from the Oklahoma fields to the Atlantic seaboard. 
Giant power now seeks a new form of cooperation among 
these vast enterprises in which the distance factor will be 
accorded only the importance which modern science and 
engineering gives it. 

Giant Power is a term coined to suggest the realization of 
far-reaching social objectives through a vaulting engineering 
technique. We conceive Giant Power as a social force un- 
shackling our people for the Great Adventure. Giant Power 
is also the equivalent of the sum total of controlled and 
interconnected mechanical energy within an area the limits 
of which are fixed—not arbitrarily as by state lines or by 
the historical development of some public or private enter- 
-prise—but by technical considerations. In a way we have 
always had such pools of power—every independent power 
plant with its distribution wires constituted such a system. 
But now that the distance factor is all but removed, these 
‘interconnected areas spread out wondrously—their radial 
power lines extending hundreds of miles in every direction 
from common generating centers. 

Giant Power means giving to every producer of cur- 
rent an opportunity to add to a common stock and 
to every user an opportunity to draw therefrom. Giant 
Power means the practice on the broadest possible scale of 
every possible economy, such as the pooling of standby facili- 
ties and the elimination of every waste, such as that due 
to a low power factor. But Giant Power also means the 
education of the public to the point where it can intelligently 
and fully cooperate with public and private enterprise in 
these objectives. We approach the time when the load 
factor of a community may be made to mean more than 
the interest rate or the cost of living index. 

The Pennsylvania Legislature at the session held during 
the Spring of 1923 made an appropriation at my recommenda- 
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tion for a Giant Power Survey which in the words of the 
Act is to study 
the water and fuel resources available for Pennsylvania and 
. the most practicable means for their full utilization for 
power development and other related uses; to recommend such 
policy with respect to the generation and distribution of electric 
energy as will secure for the industries, railroads, farms and 
homes of the Commonwealth an abundant and cheap supply of 
electric current for industrial, transportation, agricultural and 
domestic use; the practicability of the establishment of giant 
power plants for the generation of electricity by fuel power 
near coal mines; the saving and the utilization of the by-products 
‘of coal; the transmission and distribution of electric energy 
throughout the Commonwealth; the electrification of railroads; 
the generation of electrical energy by water-power; and the 
coordination of water power and fuel power development with 
the regulation of rivers by storage for water supply, trans- 
portation, public health, recreation and other beneficial uses. 

Further on in the Act the Giant Power Survey Board 
which is to direct the work is charged— 
to keep in view the mutual interest of this Commonwealth and 
other States and to outline plans for the interchange of elec- 
trical energy with all other states within the practicable trans- 
mission distance. 

As Pennsylvania with her huge fuel resources and in- 
tensive industrial development appears to be the heart of 
the Giant Power System—at least for the northeastern 
section of the country—it is well to have her attitude to- 
ward sister and neighbor states thus clearly stated. 

In planning our Giant Power Survey—an “outline survey” 
the Legislature wisely called it—we are utilizing a method 
which, curious enough, appears to be almost unique in such 
inquiries, i. e. we are studying the social needs first. When 
we consulted the lawyers, they said, “Find out what you want 
to do and we will show you how to do it under the Con- 
stitution of the United States and the Constitution of the 
State of Pennsylvania.” A little later the engineers—not 
to be outdone—responded, ‘“‘You tell us what you want to 


accomplish and we will show you how to do it.” 


ERHAPS another point of departure from the usual is 

found in the fact that our first concern will be with the 
small user—particularly with the farmer. No system of 
electrical development would be technically sound if not 
built on estimates of the industrial power load. Just so, no 
system can be considered socially sound which ignores the 
more or less immediate requirements of upwards of 900,000 
farm population, a million or more rural population not 
living on farms, and perhaps as many urban and semi-urban 
householders—now without current. 

One of the most pronounced and untoward effects of the 
Industrial Revolution with its mechanical power was the 
massing of population in urban centers. If, under the Giant 
Power dispensation, mechanical energy can not only be made 
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cheap but distributed broadly, authorities agree in predict- 
ing a spreading out of population—a veritable “back to the 
land” movement. Only at a few points in the United States 
has a sustained effort been made to develop a rural load. 
Even so these efforts have been in the more densely populated 
country districts or in territory contiguous to urban or semi- 
urban centers of population and therefore easily reached. 

Just how far we can go in carrying power to the farmers 
of Pennsylvania will not be known until the survey is com- 
pleted. We have roughly 200,000 farms and 100,000 miles 
of road. Hence, over the whole State our farms are one- 
half mile apart. In many of the counties the average dis- 
tance between farms will be much less. In Ontario, where 
the Government owns the power system, they estimate the cost 
of constructing overhead rural lines at $1,200 a mile. Recently 
they have discovered that they can lay cable underground in 
rural districts at about $800 the mile. Interest and amorti- 
zation charges on such an investment will evidently not act 
as a bar especially where farms average three or more to 
the mile. Experience in Ontario indicates that farms sup- 
plied with current sell for $1,000 more than those without. 

France has recently created a fund of 60 million francs 
to be used in aiding groups of farmers to pay for rural 
lines. Under this arrangement the Government meets half 
the expense of such construction. In Ontario under recent 
legislation the Government pays one-half the “prime cost”’ 
which is interpreted to mean one-half the cost of lines along 
public highways or about one-third the whole cost of making 
rural connections. I cite these two cases to show that in other 
countries it has been considered so important to put power 
on the farms as to warrant government subventions. 

In much the same way, cheap and plentiful power is al- 
most sure to effect a wider distribution of our industrial 
effort. One of the impressive points about the ‘“Hydro” 
system in Ontario is the fact that all the small towns from 
Niagara to Windsor (250 miles away) have access to power 
on relatively equal terms. Here industrial development is 
widely diffused and even small towns—towns “where the 
community mind has a fair chance to grow up and function” 
—are on somewhat the same footing as the larger centers. 

Giant Power looks forward to making current at the 
places and under the conditions where it can be made cheap- 
est and then transporting it, if need be, great distances to 
points of use. Competent authorities say that this is now 
fully feasible. “There was a time when the cost of making 
“Suice” 
mouth was without special interest for the Bucks County 
farmer or even for householders in our larger cities. In 
each instance the controlling factor was the cost of making 
the current quite near home. Now however, every Penn- 
sylvanian is interested in knowing the cost of producing 
power at the point where it can be produced at the lowest 
cost. This is because current made at any point within the 
Commonwealth can now be transmitted to any other point 
with a loss so small as to be negligible in the rate charged. 

Not one pound of the 400 odd millions of tons of bitumin- 
ous coal used in Pennsylvania each year for making power, 
is processed so far as I have been able to discover, for the 
recovery of those constituent elements which add nothing 
to its thermal effectiveness. In any school book on chemistry 
will be found a long list of desirable commodities which can 
be manufactured from these by-products: tar for roadbuild- 
ing, ammonia for fertilizers, delicate perfumes, and a wide 
range of medicines. To the by-product industry is given the 


POWER 


(the vernacular for electric current) at the mine 


-a thrilling episode in nation building. 


largest share of credit for the industrial success of Germany 
before the Great War. Perhaps if we can learn how so to 
combine our Giant Power stations with by-products recovery 
plants as to stop this waste we can effect an economy whic 
will more than offset the few mills difference between the 
cost of current developed from the best water power and that 
generated from modern steam or carbo-electric steam plants. 1 

But under this new power dispensation there will be 
effected numerous changes, the gains from which largely 
elude the dollars and cents method of measurement, such as _ 
the elimination of the smoke nuisance from our cities. Again, 
our next peak of prosperity will see railroad facilities strained 
to the breaking point. ‘There is no quicker or probably” 
cheaper way of increasing present steam rail facilities than 
through electrification, thus not only adding to the mobility 
of equipment but making unnecessary the hauling of loco-_ 
motive fuel. Cheap and widely distributed power woulda 
mean the removal of the coal load from the railroads, thus” 
making room for larger quantities of graded commodities. 


IGHT here I cannot refrain from referring to the 
improvements in living conditions in the coal mining 
regions which may conceivably be effected by Giant Power. 
Through the building at the mines of Giant Power plants S 
supplying hundreds of thousands of consumers the fuel de 
mand will be stabilized, with all that means as affecting both: 
miners’ wages and income. In operations of this magnitude 
there is every incentive for the utilization of machinery and~ 
the elimination of back-breaking effort. With the probable 
reductions in price of electric current which Giant Power 
implies, it will be used in the homes of the miners as neve 
before, first for light and then for washing, cooking, etc. 
Giant Power developments can best be considered entirely 
apart from the broader question of public as contrasted with 
private ownership and operation. We have in Pennsylvania 
outstanding examples of effective public operation of utilities. 
But for the most part our public utilities have resulted from 
private initiative. This is especially true of the electrie 
utilities. It may not prove a difficult task to coordinate these 
private enterprises under common policies. “Their oat S 
will doubtless welcome the opportunity to demonstrate that 
far-reaching social ends are as readily obtainable under reg- 
ulated private enterprise as under direct public ownership 
and control. At any rate it is usually good judgment to 
build on what is until we discover a better way. 
Some leadership on the part of the State. “government. 
is required in any event. In the first place, many of the 
questions involved in any broad consideration of Gian 
Power developments are inextricably interwoven with the. 
theory of regulation of public utilities under which we now 
operate. Further, where any matter arises which is likely 
to effect vitally two such outstanding industries as coal and 
transportation, it is only the part of wisdom for the State 
to keep itself advised. Again, more and more society acting 
through the State must take cognizance of waste, which 
both as an element of present day cost and in its influence 
on the conservation of natural resources, has long since be- 
come a matter of deep public concern. 
Altogether, then, Giant Power presents the prospect 0 
It would appear to 
be an altogether hopeful task in social engineering to show 
how recent discoveries of science and developments in the 
art of power production may be applied so as to effect im- 
measurably for good the lives of all the people. 


he Coal By-Product Oven 


Drawings by JOSEPH STELLA 


HE coal by-product oven is the major ally of the turbo-generator and high voltage 

transmission in creating the Giant Power system. The by-product ovens save the 

ammonia, tar and light oils that are wasted in smoke when raw coal is burned under the 
boilers of locomotives, stationary steam engines and domestic furnaces. This waste today 
is conservatively estimated at one billion dollars annually. By the integration of the by- 
product oven with the electric power plants engineers believe that the cost of carbo- 
electricity to the consumer can be economically reduced to the level of hydro-electricity 
at favorable locations like Niagara. 


neem pip COME 
: VLE: 
VY i ee * 


i) 


WENN E 


BITUMINOUS COAL STORAGE PILES 


mares 
ence 


i 
Bhs 
i 


sy 
4 
Mee 


THE CRUSHER AND MIXER BUILDING 


THE TRAVELING PUSHER, WHICH LIFTS THE 
DOORS PROM THE OVEN, PUSHES OUT THE HOT 
COKE, AND LEVELS THE NEW CHARGE OF COAL 


THE QUENCHER, TO WHICH THE GLOWING 
COKE IS CONVEYED IN STEEL CARS FOR THE 
WATER DOUCHE THAT ENDS COMBUSTION 


THE BY-PRODUCT STORAGE TANKS THAT RECEIVE THE 


DISTILLED AMMONIA AND TAR FROM THE OVENS 


Our Federal Power Policy 


By PHILIP P. WELLS 


OAL dominated the Nineteenth Century. The 
invention of the steam engine, its application 
to manufacturing in the Eighteenth Century 
and to transportation, especially by land, in 
the Nineteenth, shifted the economic base of 
society and profoundly changed human rela- 

tionships. It increased a thousand fold the productive power 
of the manufacturing workman and at the same time broad- 


_ened the market for the products of any mill until the in- 


habitants of the whole globe were potential buyers. Both fac- 
tors united to compel centralization of manufactures and 
transportation in a few directing hands. ‘The hand-power 
workman could no more compete with the factory engine than 
the horse could with the locomotive. By the same law, the 
small factory engine could not produce goods as cheaply as 
a big engine, nor could the local railroad carry them as 
cheaply as the trunk line. So the mills grew ever bigger, 
sucking into the tenements of the great new mill towns the 
workers of the villages; and the railroad systems grew ever 
larger, carrying to the remotest hamlets a flood of manu- 
factured goods in any desired quantity, of standard quality 
at substantially uniform prices, and building up great cities 
at centralized distributing points. 

The economists of the Manchester School looked upon 
this newly created world and found that it was good. Never 
in history had there been poured out upon mankind such a 
flood of things. Never were bellies so daintily fed, nor 
backs so sumptuously clothed, nor bodies so comfortably 
housed and tended in the world before. Do not hand labor- 
ers now have luxuries lately beyond the reach of princes? 
Is not the whole earth ransacked to bring them daily the 
fruits of the tropics, the silks of the Orient and other wealth 


innumerable? Was ever happiness in such danger of capture 


by its eager pursuers? Surely not, if men can live by bread, 
or its likes, alone. 
There is, to be sure, another side to the picture. The 
results to date of the application of mechanical power on a 
great scale to the exploitation of natural resources, that is, 
to the production of the raw materials of manufacture, do 
not augur well for the distant future of mankind, nor even 
for the near future as to certain 
raw materials. Consider for a The Issue 
moment the mine, the forest 
and the farm. Mineral re- 
sources are being used at a rate 
beyond all experience and con- 
tinually increasing in intensity. 
They are all limited in quantity 
and therefore exhaustible. Ex- 
haustion is only a question of 
time. As to some of them the 
time limit is too remote to 
arouse present interest. As to 
others it is almost at hand. 
“The woods ‘go down like 
hay” before the donkey engine, 
the logging railroad and the 


of the new economic era.” 


gainst the background of our industrial genesis, 
Mr. Wells puts before us in tingling passages the 
fourteen year fight for the Federal Water Power 
Act which Theodore Roosevelt, Gifford Pinchot and a 
company of driving roustabouts in Congress and out, 
carried through the legislative jam in 1920 on the freshet_ was his own master at his 
of the early conservation movement. 
American people a “clean slate to write the constitution 


He tells of its tremendous freightage for the common 
good: the snags it confronts today. 
a national approach to the problems of control which are 
like to be political issues in the years immediately ahead, 
and which are taken up from various angles in the group 
of articles immediately succeeding—federal, state and 
interstate, public and private. 


giant saw mill. These exploit the forest like a mine, have 
their little day and vanish, leaving a desert behind them, 
incapable of producing another timber crop in any reasonable 
time. There are 83,000,000 such acres in the United States 
today and a timber famine is not far before us. It is clear 
that this kind of forest exploitation must and will be 
stopped. We shall turn our timber mines into timber farms. 

But how about the farms themselves, the basic industry, 
the final source of food and clothing? The age of steam 
left the farmer’s productive power comparatively untouched. 
It has, to be sure, been absolutely increased by horse-driven 
machinery, but the increase is as nothing compared with the 
increased capacity of the workman in manufacture or trans- 
portation. Qn the side of distribution, too, the farmer has 


‘been thrust aside, left in comparative isolation, in large part 


excluded from the comforts and luxuries brought to city folk 
by steam. ‘This handicap is now beginning to be lessened 
by the gasoline engine, the tractor and the automobile; that 
is to say, by efficient fuel power applicable to agricultural 
production and transportation in small units. 


F we examine the matter critically it is clear that the cen- 
tralization of manufacturing has not been due to the 

steam engine itself, but to the fact that the power of the 
steam engine could be transmitted to the workman’s machine 
only by shafting, belt or other mechanical connection. This 
compelled the placing of the machine near the steam engine, 
which in this respect differed not at all from the water 
wheel. Indeed, the use of water power increased the tend- 
ency to centralization, for it was possible to haul coal to 
the steam mill, but the water mill must be placed at the 
waterfall. Lowell, Lawrence, Fall River, Holyoke, Man- 
chester and Paterson are examples. Jt was not the steam- 
generation of power, but the mechanical-transmission of 
steam-generated and water-generated power, that drew the 
village craftsman into the mill town slum. 

It found him a machine-owner, a capitalist hand worker, 
working perhaps in his cottage. He could not set up his 
own steam engine there. It made him the tender of a ma- 
chine owned by the owner of the steam engine and hitched 

to it with a thousand, or many 
of Control thousands, of other like ma- 

chines tended by thousands of 
workers like himself, drawn 
from thousands of other cot- 
tages in scores of villages. For- 
merly each, in a large measure, 


work, as to the time and man- 
ner of it. Each had now be- 
come one of a disciplined force, 
trained to mass action. All 
must begin work when the 
steam engine was started in 
the morning, must cease when 
it stopped at night, and must 
work under the minute over- 


They gave the 


His article affords 
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sight of a foreman or superintendent. Formerly families 
worked together at a common task for a common reward. 
Now their members worked perhaps in different mills, under 
different taskmasters, at different tasks and for separate re- 
wards. The economic unity of the family was destroyed and 
the workman had bartered a large part of his liberty for in- 
creased productive power and a higher wage. “The economic 
revolution found him somewhat like a farmer, an individual- 
ist. It left him somewhat like a soldier, subject to discipline, 
controlled by mass action, but unfortunately without the 
sense of a common peril and the common loyalty that redeems 
the soldier’s life. In the place of these humanizing and spirit- 
ual motives the new industrial system put, or rather took 
over, as the main driving force of its enlisted armies, selfish 
ness in unlimited and ruthless competition. Class antagonism 
and a breakdown of family life resulted. In the field of rail- 
road transportation unlimited competition produced innumer- 
able abuses until it came to be generally recognized that trans- 
portation in the changed economic order was too vital a 
function to be abandoned to unregulated private monopoly. 
We have therefore set up in this field a new system of public 
regulation which still staggers under the load of inherited 
absurdities and abuses. 


NTO the economic order so constituted there has come 

with startling suddenness a new force destined to turn and 
overturn, to tear down and to destroy, to build and to plant. 
In a religious age such an apparition might be attributed to 
a divine and healing principle in human affairs which in time 
cures old social diseases, buries old social strifes, forgives 
old social sins and creates a mew and unspoiled earth for 
the children of men. We materialists, if we took the trouble 
to think about it, would offer a colder and more rational 
explanation. 

The art of long distance electrical transmission of power 
is barely thirty years old. In the early nineties a line eighteen 
miles long was, with many misgivings, opened in California. 
It operated under a pressure of 11,000 volts. “Today there 
is in Oregon and California an interconnected network of 
lines 1,200 miles long from North to South, some of which 
are operating at 165,000 volts and are to be raised to 220,000 
volts. In the Southeast a net work 600 miles long trans- 
mitted in 1922 power from Middle Tennessee and Western 
Alabama to eastern North Carolina. Without the ability to 
draw upon this interconnected pool of power, many cotton 
mills in the Carolinas would have been forced by a severe 
drought in that region to shut down. 

There are great systems in Montana, in Washington, in 
Utah and southern Idaho, and in the Province of Ontario. 
The most intensive development within the United States 
has been in California. The trend there forecasts the future 
for the whole country. 


T is already clear that this new art, under proper public 

control, will do for power what the railroad did for 
goods. ‘That is, it will bring to every man’s door power 
in any desired quantity, of standard quality, and at prices 
substantially uniform for each class of service. “This power 
will be furnished from a common reservoir into which will be 
poured substantially all energy generated by steam and water 
power, and from which all men will draw the power they 
need. The art has already developed to the point where 
economy calls for great power districts, each including many 
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states. In the Northeast such a system may extend, under 
present conditions, from Maine to Virginia and from Boston 
to Cleveland. ‘The future interconnection of all such dis- 
tricts to make a nation-wide system is cleary indicated. 

Elsewhere in this issue it is made clear why the big steam 
engine in the big mill will be unable to compete with the 
giant power plants, steam and hydro-electric, of the new 
system, and why simultaneous demands on the power system, 
instead of being a necessity, as in a single mill now, will 
be economically wasteful and therefore a handicap. It is 
enough in this place to state the two controlling maxims 
of the new order: 

(1) The greater the number of interconnected efficient 
generating sources, the cheaper the power; 

The greater the variety.in time of use the cheaper 
the power. 

It follows that all water powers in each power district 
must be interconnected, and thereby averaged, and that the 
\water powers must be connected with the steam powers. 
So far as power is concerned the artisan may now go back 
to his cottage, assemble his family, set up machines for him- 
self and for them there, to be driven by power from the 
common reservoir, and thus regain both his freedom and his 
family life. Of course other influences operating against 
cottage industry will remain. But it is clear that the great- 
est advantage of the big mill over the little one is disappear- 
ing, while its weaknesses in the region of class antagonism, 
low morale and the general cost of congestion are growing 
more clear every day. Already it is possible for men hay- 
ing the requisite skill and ability to start small mills with a 
minimum of capital and yet on equal terms as regards pro- 
duction with the large mill, often on better terms. 

The farmer, too, may now have, and will rightfully de- 
mand to have, power delivered according to his needs for 
working his stationary farm machinery, for pumping water 
to his stables and his bath room, for lighting, sweeping, 
washing, ironing and other household tasks. He will share 
in the common stock of power on equal terms with the city 
dweller both for increasing his production and for securing 
an equal share of the comforts and luxuries produced by 
the increased output of all workers. 

In this new world of electrified industry water power is to 
play an important part. It will last forever. Its use will 
greatly prolong the life of our mineral fuel deposits. It 
saves labor in the generation of electricity. Only a fraction 
of it (some 1414 per cent) has been developed, much of that 
under Federal control. The great bulk of the remainder, 
by reason of the principles of the law of waters, has not 
passed over from the public domain into unrestricted private 
ownership, and 85 per cent of that remainder, say 39,000,000 
horsepower, is within Federal jurisdiction. If we add the 
fact that the cheap development of electric power by steam 
in Giant Power plants at the coal mines is dependent upon 
a supply of water for condensing purposes, which is again 
dependent upon state authority for storage and cooling 
works, it is evident that the American people have a clean slate 
whereon to write the constitution of the new economic era. 


(2) 


N view of these facts the timeliness of the Federal Water 
Power Act of 1920 is noteworthy. Broadly speaking, the 
water power resources of the United States may be said to 
have been substantially untouched when the fight for the 
Act began seventeen years ago. At the very moment when the 
advance of electrical science first made them worth the seiz- 
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ing by private interests, the constructive vision of Gifford 
Pinchot, backed by Theodore Roosevelt, undertook to pre- 
serve such public control of them as would prevent the 
repetition of the blunders and crimes of the era of railroad 
expansion, this by insuring their development for the general 
welfare while offering to private capital a fair reward for its 
share in such development. The greater part of the develop- 
ment that has taken place since 1906 has been under Federal 
control and has, or will, volun- 
tarily come under the Act of 
1920. 

No other statute ever written 
in this country, with the possible 
exception of the national forest 
laws, has dealt so soundly and 
constructively with the funda- 10 
mental economics of production; 
and the forest laws came, not in 
time, but too late, unless and 
until they are supplemented to 
impose strict control over forest 
lands already in full private 
ownership. The Federal Water 
Power Act is'the best product 
to date of the movement for the 
conservation of natural resources. 
Up to the time of its enactment 
no state had embodied its prin- 
ciples in law. Since its enact- 
ment New York has partially 
echoed it in a spirit of rivalry, 
and Pennsylvania has recently 
supplemented it in a spirit of co- 10 
operation. Up to the time of its 
enactment state rights and state 
authority were appealed to only 
in order to obstruct and prevent 
the adoption of its principles. 
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HAT then are the princi- 

ples of the Federal Water 
Power Act? It limits all water 
power licenses to a maximum 
period of fifty years, at the end 
of which the Government may 
renew the license to the 
same licensee, or may take over (“recapture”) the project 
upon payment to the licensee of his actual net investment, 
or may turn the project over to a new licensee upon like 
payment. 
over other applicants for licenses, provided their plans show 
an equally good use of the navigation and water resources 
of the region. Licensees must make full and prompt develop- 
ment and must contribute equitably to the cost of upstream 
storage reservoirs built by the public, or by another licensee, 
such contribution to be in proportion to the benefits derived 
from the storage during periods of low water. The net 
investment (cost prudently incurred) is the basis of their 
rates, of the issue of the securities, and of the recapture 
price paid by the public or the new licensee. Profits in ex- 
cess of a reasonable return on the net investment must go 
to the public either as a partial amortization of the net in- 
vestment or in the form of annual rent paid to the United 


development. 


PROGRESS OF WATER POWER DEVELOPMENT 
UNDER FEDERAL WATER POWER ACT 


ACTUAL OR ESTIMATED INSTALLED CAPACITIES 
IN MILLIONS OF HORSEPOWER 
AMOUNTS CUMULATIVE TO JUNE 30 OF EACH YEAR 


MILLIONS OF HORSEPOWER 


TO TAL DEVE! 


UNDER 


MILLIONS OF HORSEPOWER 


Prior to the passage of the Federal Water Power 
Act on June 10, 1920, 1,430,000 hp. had been 
developed on public lands and navigable streams. 
On June 30, 1921, there were applications under the 
Federal Water Power Act for 15,000,000 hp. pend- 
ing or acted upon: on fune 30, 1922, 20,000,000 
hp.; on June 30, 1923, 21,500,000 hp. 
noted that development of much of the latter may 
not be undertaken for several years, and some may 
not be undertaken for many years. Nevertheless, it 
is indicative of increased’ activity in water power 
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States. A small nominal rent is paid in all cases of private 
development to defray the expense of administration. State 
authorization for use of the stream, its bed and banks, must 
be shown before a license issues,’and the licensee must sub- 
mit to state regulation of his rates, service and security 
issues, under penalty of forfeiture of his Federal license. 

Such are the safeguards of public rights established by the 
Act. To the investor and promoter on the other hand it as- 
sures a good title for fifty years, 
reimbursement of the actual net 
investment if the license is not 
renewed, and a reasonable op- 
portunity for a fair return on the 
net investment in the mean- 
time. 

There is not space here to tell 
the story of the seventeen year 
fight for the Federal Water 
Power Act, though it would be 
worth the telling. The strategy 
of the forces fighting for it was 
from first to last an application 
of the economic and _ political 
theories of the conservation 
movement. They fought with 
whatever weapons they found at 
hand. First and most important, 
the immense prestige and force of 
President Roosevelt, without 
which they would have been 
swept off the field at the first 
shock of conflict; then the Ex- 
15 ecutive Power broadly conceived 
and boldly used; then popular 
agitation through press and plat- 
form; then a change of party 
control in the House of Repre- 
sentatives; then the rivalry of 
two House Committees; lastly 
the legislative filibuster in a 
dangerous crisis. 

Litigation in which all our 
basic legal and _ constitutional 
contentions were upheld by the 
Supreme Court should not be 
omitted from the list. Party 
lines cut no figure at any time. We found strong champions 
in both parties and hard-hitting opponents in both. We 
won first the Forest Service which remained steadfast 
throughout; then the general public, then the Department of 
Interior under Garfield, losing it under Ballinger, but re- 
capturing it under Fisher; then the War Department under 
Stimson, then the House Committee on Public Lands; then 
the House Committee on Interstate and Foreign Commerce 
and the House Organization; last the Senate, though we 
had had a steadfast, hard-fighting, bi-partisan group of 
allies there from the first. Conspicuous on our side in the 
executive departments were President Roosevelt; Gifford 
Pinchot and Henry S. Graves, Foresters; Herbert Knox 
Smith, Commissioner of Corporations; James R. Garfield 
and Walter L. Fisher, Secretaries of the Interior; Henry 
L. Stimson and Newton D. Baker, Secretaries of War; and 
Oscar C. Merrill, Engineer of the U. S. Forest Service, 
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now Executive Secretary of the Federal Power Commission. 
In the House we had Parsons of New York, Kent of 
California, Lenroot of Wisconsin (later in the Senate), 
Ferris of Oklahoma, Sims of Tennessee; in the Senate, La- 
Follette of Wisconsin, Norris of Nebraska, Dolliver and 
Kenyon of lowa, Gronna of North Dakota, Husting of 
Wisconsin, Lane of Oregon. Of course this list is far from 
complete. Geographically the opposition’s stronghold was 
in the South and Far West. The Senators from those sec- 
tions were the Old Guard who held out longest. Our 
stronghold was the Middle West. The electrical industry 
fought us fiercely and unitedly from 1906 until 1911. Then 
they split for a time. The Stone and Webster interests 
accepted our principles and agreed with Secretary of War 
Stimson upon the Connecticut Dam Bill as an application 
of them. This bill was defeated by the combination of 
Southern and Far Western Senators in 1913. The industry 
again closed ranks in opposition until 1917. By that time 
we had definitely captured the House Organization and the 
industry sent in a flag of truce. Negotiations were resumed 
and a general bill, better than we could have hoped for at 
the outset, but still defective, passed both houses and was 
reported from conference committee. Amendment was now 
impossible, but we called upon LaFollette and he stopped 
it by threat of filibuster in the closing hours of the Congress 
that expired March 4, 1919. In the next Congress, negotia- 
tions were resumed, a satisfactory bill agreed upon and 
passed. 


HE Act applies identical economic principles to two 

distinct legal fields. Wherever the Federal Govern- 
ment is landowner, especially in the national forests, most 
of which are in the mountains of the Far West, water 
power development is impossible without the use of Govern- 
ment land for reservoirs, dams, canals, power houses, trans- 
mission lines and other structures. Here developments are 
by high heads—relatively small quantities of water falling 
great distances (often 1,000 feet or more) upon the water 
wheels. In the lowlands we have low heads and must have 
a proportionately greater quantity of water to generate the 
same amount of power. Nearly all rivers which contain 
enough water to generate large quantities of power at low 
heads are legally navigable and therefore arteries of Inter- 
state Commerce. As such they are subject to Federal control 
and are the objects of Federal expenditure in river and 
harbor bills. Often the best way to improve their naviga- 
tion is to build dams so as to flood out the falls and rapids 
and convert the stream into a series of slack-water pools con- 
nected by locks. Such dams give a head of water and 
develop water power. ‘The Federal Water Power Act 
therefore treats water power development in the mountains 
as a use of land and in the lowlands as an improvement of 
navigation. In either case it gives a license for a limited 
time and on like conditions. This legal distinction made the 
cooperation of two committees of the House (Public Lands 
and Interstate and Foreign Commerce) necessary to its 
passage. Out of their membership a special joint committee 
was created in the House to consider and report the bill. 
The Act creates a Federal Power Commission consisting of 
the Secretary of War (having control of navigable rivers), 
the Secretary of Agriculture (having control of national 
forests) and the Secretary of the Interior (having control 
of other public lands and reservations). The actual work 
of the commission is done by its executive secretary, who is 


an expert hydro-electric engineer, and his clerical staff, aided 
by experts detailed from or working in the three Depart- 
ments. ; 


he electrical industry as a whole has accepted the Act 
in good faith and is busily developing water power 
under it. But new snags have been encountered by this 
current of federal policy and development in unexpected 
quarters. The state of New York has brought suit in the 
Supreme Court of the United States to annul the Act as an 
unconstitutional infringement of the sovereignty of the state. 
This suit was begun under Governor Miller, Republican and 
opponent of state ownership and operation of hydro-electric 
plants. It has been continued up to this time by Governor 
Smith, Democrat, and advocate of state ownership and 
operation. It is fairly apparent that a compelling motive 
behind this suit was the jealousy of commercial interests in 
New York which desire to prevent or delay the opening of 
the St. Lawrence and Great Lakes to ocean going ships. 
The most essential item in that project is the damming of 
the St. Lawrence so as to create navigable pools connected 
by locks. This would cost a vast amount of money, but 
would produce a vast amount of water power which might 
be worth enough to pay for the whole project. It is obvious 
that if New York can establish the legal doctrine that the 
United States must pay for the American share of the dams 
and locks, leaving the State free to appropriate and sell the 
American share of the power developed by the dams, it will 
succeed in delaying the project for decades. 


SECOND snag is a popular hero—Henry Ford. His 
offer for the government dam now building at Muscle 
Shoals, Alabama, on the Tennessee River, violates every one 
of the principles of the Federal Water Power Act, except the 
principle of full development, and asks an enormous subsidy 
from the Federal Treasury into the bargain. The offer 
should be so amended as to conform to the principles of the 
Act. Otherwise its passage would be a repudiation of those 
principles pointing to their complete abandonment. Curious- 
ly enough, the Ford offer is persistently advocated by pro- 
fessed representatives of the progressive farmers of the 
Middle West whose senators and congressmen were the 
staunchest fighters for the Act before its passage. The 
vigorous attack upon the Ford offer by Senator. Norris of 
Nebraska gives abundant room for doubt whether this 
political element has undergone any change of mind or heart 
on the water power question. 

A third snag is government inertia and red tape. The 
wording of the Act has been so construed by the Comptroller 
of the Treasury as to forbid the direct employment of ex- 
perts by the commission and to require that the Depart- 
ments of War, Interior and Agriculture do all expert work. 
Now it is vitally essential that existing projects which have 
come under the Act be valued at once, as a basis for their 
rates, for the recapture price to be paid for them at the end of 
fifty years, and for the measure of their excess profits, if 
any. The three departments have no valuation engineers 
and the valuation remains undone. “The Act should be so 
amended as to enable the commission to directly employ and 
pay its own expert staff. 

A fourth snag is popular indifference. A great public 
agency of this kind, dealing constantly with representatives 
of great corporations whose interests are, in some respects, 
adverse to the public, should (Continued on page 649) 
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Niagara Falls 


The Stake of the Public 


By ALFRED E. SMITH 
Governor of the State of New York 


LMIGHTY God in His Divine Wisdom 

blessed this great country with very many 

great natural resources, divided among many 

states. Some states are rich in copper de- 

posits, some in oil, some in mineral wealth, 

some in coal, but our own state of New York 
can properly boast of the greatest natural water power 
resources conferred upon any single state of the Union. 
What good would any of them be if we failed to develop 
them? Coal hidden away in the earth in Pennsylvania 
would not contribute light and heat to humanity unless some 
one took the trouble to mine it, clean it and transport it. 
What good would oil be, hidden away in the earth, unless 
some one took the trouble to drill for it, bring it to the 
surface and transport it? What would the great marble 
deposit of Vermont mean to the country unless some one 
cut it from the earth, prepared it and transported it? 


Naturally thereafter, the question arises, what good is all 


of this great water power to the state or the nation unless 
it is developed? While we in the State of New York have 
been carting coal and oil for fuel purposes from other states, 
we have sat idly by and allowed potential electrical power, 
capable of taking the place of 
countless thousands of tons of 
coal, to run to waste; and I 
cannot help saying, in view of 
the water power history of the 
state, that we deliberately per- 
mitted it to so run, for it can- 
not be said that the men at the 
head of the government of this 
state do not understand the 
water power possibilities of the 
state. The fact is that they do, 
and the delay in bringing it into 
action rests entirely upon the 
political question involved, 


The Case of State Control 


OVERNOR Smith stands for state ownership and 

development of natural resources—water power 

among them—as against private exploitation. He 
stands for state development and control as precedent to 
any interstate or federal arrangements. He tells of the 
struggle for a decade between public and private interests 
in New York which to date have largely negatived each 
other; and as a way out advances his project for a state 
power authority, comparable to the port authority at the 
mouth of the Hudson. He sets forth New York’s position 
in contesting the Federal Act and at the same time as chief 
of the commonwealth which borders the great Niagara 
gorge, expresses his readiness, provided New York’s inter- 
ests are safeguarded, to link Niagara up as a unit in 
any possible national Giant Power system. 


whether it is to be privately or publicly developed. By 
private development we mean a grant on the part of the 
state either to private individuals or private corporations to 
develop it for profit. By public development we mean its 
distribution to all the people of this state, at a price that 
makes this resource a public benefit. 


First, let me deal with the power resources of the State. 
There are two kinds of possible power developments. One 
is what might be called firm power, or power that can be 
delivered at a maximum capacity every day in the year. 
There are what we call occasional developments, or what is 
known as dump power, that must be supplemented by steam 
power. The basis of good development rests upon our 
ability to supply firm power; that is, power every hour and 
minute of the day, every day of the year. As to this, New 
York state is particularly rich because we have the rapids 
of the Saint Lawrence River and the wonderful waterfall 
at Niagara Falls awaiting complete development. Aside 
from this we have any quantity of inland streams, river: 
and waterfalls that, if properly regulated, could be feeder: 
to take care of what is known as the peak load of a great 
system of water power development. 

Our trouble is political. A 
certain group of men in th 
state believe in absolutely pri 
vate development without re 
turn to the state at all. A 
second group believe in private 
development with a nomina 
financial return to the state. / 
third group believe in stat 
development, under state owner 
ship and state control. I an 
forced into membership in thi 
third group, simply because o 
our history in the past. Begin 
ning in 1895, the legislature o: 
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' which, by 
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this state gave by law grants of power to corporations to 
divert water from the Niagara River above the Falls, and 
so notorious grew their lack of care of the great natural 
beauty of the Falls that ten years later the United States 
Government was compelled to reach its hand into this state 
to protect the scenic beauty of thé Falls, and, by the passage 
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the newly instituted Conservation Commision did in 1912 
present to the legislature a comprehensive plan. ‘There again 
politics entered the arena; one house was dominated by 
one political party and one house by the other. The bill 
passed one house and was defeated in the other. 

In 1913, it met with further defeat by executive action. 


of what was known as the Burton Act, limited the diversion 


of water by a treaty with 
the Dominion of Canada. 
The private water power 


interests, finding themselves 


blocked at Niagara Falls 
for future power develop- 
ment, made an attack upon 
our next great source of 
supply and the Legislature 
incorporated what was 
known as the Long Sault 
Development Company 
charter, was 
granted the right to dam 
the waters of the Saint 
Lawrence river at Croill 
Island and Long Sault, 
making possible a develop- 
ment of 500,000 _horse- 
power, all of which, by 
treaty with the Dominion 
of Canada, was the proper- 
ty of the State of New 
York. 

In 1913, the Legislature 
repealed this charter, per- 
mitting the company to go 
to the Court of Claims and 
recover from the state any 
money spent in pursuance 
of that development. It 
was a remarkably ‘small 
sum and on appeal the 
Court of Appeals sustained 
the constitutionality of that 
act, the net result of which 
was to return to the people 


of the state what belonged © 


to them for development as 
they saw fit. 

Immediately after the 
passage of the Long Sault 
Development charter, the 
same Governor who signed 
the bill had enacted into 
law a statute that placed 
upon the then water com- 


A State “Power Authority” 


.. . advocate that we establish a New York State 
Power Authority which shall bea public corpora- 
tion, municipal in character, having no stockholders, 
deriving its powers from the State and having duties 
specifically imposed upon it, to take over and develop 
the power resources of the State. Such a public cor- 
poration should be given power to issue bonds, 
which should be exempt from State taxation, secured 
entirely by the revenues to be derived from the im- 
provements when made... The valuable franchises 
which the State itself would own, would be capital- 
ized, not in the interest of private stockholders, but 


in the interest of the public. The service which it 


would render in furnishing cheaper light, heat and 
power would be subject always to the control and 
regulation of the State itself... 

*“.. Such authority should be empowered to 
cooperate with the Canadian authorities and perhaps 
eventually to form a general commission with a 
similar group from Canada for the development of 
the Niagara and St. Lawrence powers . . . We are 
ready to deal with anybody for the use of our power 
in return for power from other States... 

“ ..1am firmly convinced that if we do not set 
up an authority of this kind no progress can be 
made. The political, social and economic factors in 
this problem will not permit unregulated private 
development. The people of the State will not give 
up their rights to any regional super-power monopoly 
on the basis of the slogan that there shall be free 
flow of power across State boundaries. . . 

“This is a definite proposal, practical and capable 
of immediate usefulness. It contemplates no added 
financial burden on the State and enables the State 
to develop its own resources immediately and to 
participate in any interstate or international projects 
protecting our own rights and conserving them for 
the benefit of all the people.” 


Excerpt from Governor Smith’s Message 
to the Legislature on January 2, 1924. 


In 1914, the performance of 1912 was re-enacted. 


In 1915, 
the statute was entirely 
weakened by inserting in 
the law a provision that no 
plan for future develop- 
ment would be enacted 
without the consent of sev- 
eral state ofhicials. The pri- 
vate water power interests 
had for the time scored a 
complete victory. As a 
consequence of such victory, 
no plan of any kind was 
proposed. 

In 1919, I proposed a 
plan. The bill embodying 
my proposals was passed by 
the Senate but defeated in 
the Assembly. In 1920, it 
was defeated in both 
houses. During 1921 and 
1922, various water power 
measures were enacted but 
all looking to the policy of 
private development under 
license from the state. 

In a special message to 
the legislature in 1923, 
under date of March 6, 
I proposed and submitted 
with the proposal a_ bill 
providing for state develop- 
ment under state ownership 
and state control, which 
passed the Senate and was 
defeated in the Assembly. 
So that we find ourselves 
today in the position of still 
having these great resources 
awaiting development. In 
view of our past history, I 
am unable to bring myself 
to the belief that these great 
undeveloped water powers 
should be given away to 
anybody, and I am unable 
to detach myself from the 
firm conviction that the 


mission the duty of preparing and presenting to the legis- 
lature a comprehensive plan for the development of our 
water power resources under state ownership and state con- 
trol. I call your particular attention to the words “under 
state ownership and under state control,” because that was 
the very essence of that particular statute. 

In 1911, the State Water Commission was consolidated 
with several other state departments into what was after- 
wards known and is now known as the Conservation Com- 
mission, and in pursuance of the command of the legislature, 


people themselves own these resources and they should be 
developed for their benefit and by the state, because I am 
firmly of the belief that only by state development can the 
people get the ultimate benefit of a reduced price in electrical 
energy. Our history shows that to be a fact. 

There has beens considerable public discussion about the 
law suit on the part of the state against the Federal Govern- 
ment testing the constitutionality of what is known as the 
1920 water power development act. For as many years 
back as the mind of man can run, we have been led to 
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believe that we owned the bed of the streams within this 
state. We have been further led to believe that federal 
authority extends only to the regulation of navigation; but 
by the water power act of 1920 the federal government 
presumed to have the right and title to the possible power 
development on these streams. “This, of course, we strenu- 
ously deny. While it is true that that Federal Water Power 
Act gave the state the preference, it, nevertheless, attempted 
to establish as a fundamental principle the belief that the 
ultimate ownership of them rested with the federal gov- 
ernment, because by its provisions, if the state did not 
develop, private corporations were permitted to develop upon 
federal governmental license. ‘This principle we deny and, 
I believe, rightly so. 

The present status of the federal suit instigated by the 
state of New York is that it remains in abeyance, both sides 
stipulating that no evidence in such suit is to be taken. No 
overt act being committed by the federal government 
against the sovereignity of the state leaves the state without 
specific complaint; but the principle involved we will contest 
to the very last degree. 

Now let us get right down to the question of what to do 
with this great power when developed. I can only re- 
peat what I said to Governor Pinchot of Pennsylvania 
when he asked the discontinuance of 
the state’s suit, and 
that is this, that [ 
am in accord with 
his belief that the 
time is not far off 
when there will be 
an interstate  ex- 
change of electrical 
energy, in which 
event, of cours2, the 
state of New York 
would be one unit; 
and I further said 
to him that under 
such so-called super- 
power scheme it is 
possible that the 
state of New York 
may ultimately deter- 
mine that the people 
of the state of Penn- 
sylvania or any other 
state would be en- 
titled to considera- 
tion in the distribu- 
tion of our electrical 
energy, but I did in- 
sist, and I think I 
was within my rights 
as speaking for the 
state, that when that 
happens with what 
we believe to be 
New York’s proper- 
ty, the state of New 
York should make 
thebargainand 
not the federal gov- 
ernment. Let the 


consent to 


me to 
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federal government remain within its own sphere. We 
need no assistance from it to promote helpfulness and con- 
sideration as between the states. If Pennsylvania has any- 
thing to offer New York State in the way of power possi- 
bilities, or if Massachusetts has anything to offer along the 
same line, let the bargain be between the states, 

Recently the federal government recognized the complete 
right of states to joint development of natural resources as 
is seen by the ratification in Congress of the compact be- 
tween the state of New York and the state of New Jersey 
for joint port development. I am ready to agree with any 
state on joint development, or with all the states for that 
matter, but I insist upon two cardinal, basic, fundamental 
principles. ‘The first is, that the possible power development 
from the border and inland streams of the state of New 
York belongs to the state, and, second, that any bargain 
made for superpower development be made upon the basis 
that the power given from New York is her property. 

If I were to conclude with one definite suggestion, I would 
fee] that I had made my full contribution to a solution of 
the entire controversy, not only as it affects our own state 
but as it may relate to other states, by offering the simple 
proposition that New York state at the earliest possible mo- 
ment provide itself for the immediate development of the 
firm, sound, consistent horsepower possible from Niagara 
Falls and the Saint 


ened 


Hanah tian me Keren, eonmey’ 7 Lawrence River, 
which power, after 
development, is to 


remain entirely with- 
in the control of the 
state. When we have 
reached that point, 
future developments 
take care of 
themselves and inci- 
dentally take care of 
us, because we will 
have in our control 
the key to the great 
possible power de- 


can 


e velopment of the 
Bw f Kast. 
WL And let me in 
Va 


conclusion say that 
after we have estab- 
lished our power 
plants, we will be 
far from selfish, In 
fact, we will be 
ready to link it up 
as a unit to any 
possible national 
power development; 
provided, of course, 
as it would be natu- 
ral for us to seek, 
that the interests of 
the state of New 
York and her people 
in the ownership of 
this water power be 
thoroughly safe 

guarded, 
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HH, but by engineering we can make much 
better waterfalls than have been made by 
nature.” Half in play and half in great 
seriousness Mr, Hoover made this rejoinder 
to a lady who was expostulating with him 
for hia enthusiasm on behalf of the turning 
of water into waterpower, 

It would not be a bad guess if one were to say that among 
the extraordinarily numerous activities and impulses dis- 
played by Mr. Hoover a sort of priority in romance for him 
is still held by the occupation of his youth and that if people 
came to him and said, “You may build the dam in the 
Boulder Canyon in the Colorado River,” he would at least 
for a long unhappy moment find his occupation of being 
Secretary of Commerce extremely tedious. Mr, Hoover 
was, is, and will be, at heart an engineer, 

It happens that now by much experience in public affairs 
he also has had an opportunity to become familiar with public 
political negotiations. It further happens that admittedly 
the next great engineering development in the United States 
_is the carrying of electric power, from coal and from tlowing 
water, across state lines to new great distances and on a new 
gigantic scale of volume, and that in this development there 
will arise, and already arises, the necessity for public political 
‘negotiations protracted and complicated, local and regional 
and national, 

It was inevitable then that Mr, Hoover, our most dis- 
tinguished combination of engineer and of public man, should 
early interest himself both in exhorting his fellow-engineers 
to address themselves to the problem of “giant power’ and 
in personally participating in the negotiations which that 
_ problem produces. Many months ago Mr, Hoover expressed 
to the American Engineering Council in a meeting at 
Washington his conviction that “in the consolidation of 
undreds and even of thousands of minor electric power 
lants, and in the possibility ahead of us of the development 
of some twelve to fifteen mil- 
lions of electrical horsepower, 
and in the enormous savings 
which can be made through the 
substitution of electrical power 
for steam, there lies before the 
American people the probability 
of the greatest material saving of 
waste possible in any country.” 

When Mr, Hoover thinks of 
waste, he is at once moved to 
action; and he is not dissuaded 
from action even if the waste is 

in a waterfall protected by the 

vigilance of the National 
Women's Scenery Conservation 


League. 


“about interstate treaties. 


Treaties Among States 


OW Mr. Hoover cut the knot of conflicting regional 
ambitions in his work as chairman of the Colo- 
vado River Commission, and tied in its stead an 

agreement involving seven states, is the text in Mr. Hard’s 
interview. It throws light on what might be called the 
larger politics of power development. Conflicting claims 
of navigation, irrigation and power rights in a river 
system but presage “the medley of local clashes and fed- 
eral oversights” which will be ushered in by the develop- 
ment of transcontinental arteries of power transmission. 
It is significant that America's foremost engineer, ad mem- 
ber of the Federal Administration, should revivify one of 
the oldest American forms of compact bewween common- 
wealths. “Mr. Hoover talks like a man,” says Mr. Hard, 
He talks like a boy about 
making a dam in the Colorado River,”’ 
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An Interview with Herbert Hoover 
By WILLIAM HARD 


To the lady who was personally endeavoring to get him 
to promise to leave God’s waterfalls alone there came from 
him the following words of engineering impiety and aspira- 
tion: 

“Some waterfalls are in the wrong place, where few 
people can see them, Moreover, in many waterfalls the 
same effect could be secured by a smaller expenditure of 
water. Waterfalls could be constructed with a view to 
their better public availability as scenery; and the sheet of 
water used to produce the scenic effect could be much thin- 
ner, We could save water and we could also have water- 
falls in better locations if we handled the subject of water- 
falls with the aid of human intelligence added to the re- 
sources of nature, Seenically as well as industrially we can 
be better off through the civilizing of our rivers.’ 

The lady seemed not quite convinced but behind Mr, 
Hoover's laughter there was a genuinely serious philosophy 
to the effect that for the beauty of the world, as well as for 
its utility, much could be done by that favorite personage 
in Mr, Hoover's caleulations—the public spirited engineer. 


NGINEERING and public service unite in Mr. 
E Hoover's conception of the “giant power” development 
now lying before every region of the United States and also 
before the United States considered as a whole. It is to be 
observed that the phrases “giant power” and “superpower” 
have led to certain misapprelinsions in the public mind, 
It has been supposed in some quarters that some sort of 
magical new variety of electric force was about to be dis- 
closed, ‘The public political aspect of the matter is made 
clearer for most people when it is realized by them that what 
is happening in electric power through technical improve- 
ments in transmission is that today we come to an era of 
great electric power consolidations analogous in a way to 
the consolidations which have given us our great  inter- 
connected railroad transportation systems. 

The Pennsylvania 
transportation system 
properties originally owned or 
operated by some six hundred 
different corporations. liven to- 
day, within the Pennsylvania 
System, there exist one hundred 


railroad 
includes 


corporations. 

The coming integrations of 
sources and highways of electric 
power bear a 
blance to the integrations al- 
ready accomplished of highways 
of railroad freight and passenger 
movement, Because of the 
peculiar nature of electricity, 
however, there is another anal- 


certain resem- 
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ogy more striking and, for a certain aspect of the case, more eastern region an accomodation may be reached by the states 


exact. 
sentence: 

“The growing inter-connection of existing power systems, 
and their reinforcement with large centralized production 
units will serve to further assure to the productive industries 
a stability of their power to a degree of importance that can 
be compared only to the relation of our Federal Reserve 
System in the stabilizing of credit.” 


Mr. Hoover has spoken of it in the following 


UST as through the inter-connecting of credit in federal 
J reserve banks a greater fluidity of credit is achieved, to 
meet the varying local peak-load demands of industry for 
finance, even so, through the inter-connecting of electrical 
force over great areas in great “pools” a fluidity of that 
force is achieved to meet the varying local peak-load demands 
of industry for power; and with the increased fluidity there 
comes in each case, whether it is the case of finance or the 
case of electricity, an increased industrial stability and 
steadiness. 

“Tnter-connection” and “central generation’”—these two 
ideas are for Mr. Hoover the pivots of the idea of “giant 
power’; and to make those pivots operate there has to be a 
great deal of political inter-connection between local com- 
munities and between states and there has to be, by one device 
or another, a great deal of centralized political planning. 

This planning, in Mr. Hoover’s view, may be of very 
different patterns in different parts of the country. In the 
southwest, where seven states were contending over the 
utilization of the water of the Colorado River, Mr. Hoover 
favored and negotiated the seven-state treaty, which now 
has been ratified by all the states concerned except Arizona. 
In the northeast, where the state of Maine has endeavored to 
prohibit the exportation of electric power from within its 
borders, and where the state of Connecticut has endeavored 
to prohibit the importation of electric power from outside 
its borders, and where Governor Smith of New York and 
Governor Pinchot of Pennsylvania have views which are in 
conflict, Mr. Hoover has followed a policy which most 
observers believe to be headed not so much toward an inter- 
state treaty as toward an attempted uniformity of state 
legislation. 


“ 


UTRIGHT complete immediate federal regulation 
Mr. Hoover does not seem to have pressed in any 
degree which would minimize local responsibility and under- 
mine local initiative. The centralized planning which Mr. 
Hoover has in mind would not imply a monopolizing of it 
by Washington. On the contrary it would retain the fullest 
feasible measure of local planning within states and between 
states in the several regions in which “inter-connection”’ and 
“central generation” are now moving forward to new en- 
larged phases. 

Mr. Hoover has been no great enthusiast for pushing 
centralization of political control—or, for that matter, 
centralization of engineering management—beyond the limits 
dictated by manifest necessity. He has expressed the view 
that when the managers of a power enterprise are men living 
immediately among the people who are served by it a situa- 
tion exists which he would not artificially change. He 
similarly has not yet summoned the federal government to 
coerce the states of Maine and Connecticut by any new 
federal regulatory agency. He hopes that in the north- 


themselves. 

He has reason to realize certainly that such accomodations 
are naturally not easy. In the case of the Colorado River 
a long process of popular education was necessary as a 
preliminary to the actual negotiations themselves. Hearings 
were held in every part of the Colorado basin. Ranchers 
who thought in terms of little orchards and industrialists 
who thought in terms of millions of kilowatt-hours came in 
to testify and to recriminate and to claim and to concede. 
By the time the hearings were concluded the men and women 
of the Colorado basin had a knowledge, a new understand- 
ing, of their river and of its mighty power for cooperative 
good if the claims upon its.waters by individuals and by 
states were modified by concessions to the composite future 
of the whole region. 

In Mr. Hoover’s view such processes of popular enlighten- 
ment for common sympathy and common action are the 
surest guarantee of solid success for the actual conduct of 
the ensuing enterprise. In the case of the Colorado River 
the negotiations which came after the hearings were greatly 
facilitated by the improved spirit which the hearings had 
evoked. Even then, and at that, there was need of kong 
seclusion and many cigars for the negotiators. 


SSEMBLING at a lonely spot near Santa Fé in New 
Mexico, and representing the varying interests of 
seven commonwealths extending a thousand miles from north 
to south and twelve hundred miles from east to west, they 
talked for day after day till the cigars gave out. Re- 
equipped then with a new supply of cigars sent out in haste 
from Santa Fe, they talked and talked for further day after 
further day until every man had told his tale so many times 
that he himself could see no variation in the next telling. 
Out of their clashings and meetings of mind Mr. Hoover 
then put down on two sheets of paper the terms of an agree- 
ment; and shortly afterwards the negotiators were on their 
way to Santa Fe, where, with relief as well as joy, the 
agreement was signed. 

Six states—California, Nevada, Utah, Wyoming, Colorado 
and New Mexico—have ratified it. Arizona has hesitated 
in view of a provision which gives to agriculture a priority 
over power-production in the use of the Celorado River 
flow. Interests in Arizona feel that for Arizona the matter 
of power-production is more important than the matter of 
agriculture. ‘Thus one state might check the full consum- 
mation of a great regional project. 

Time, however, is the one thing of which it may be said 
that no matter how much of it may be lost there is still 
an endless supply of it. | Local self-government, on the other 
hand, and the talent for local self-government, which is the 
root of all secure nationhood, when once lost, is lost not 
merely for the moment but for a long future and, if ever 
regained, is regained only after cataclysms of inward disaster 
and of outward effort. It is a commonplace of history that 
we occupy this land of ours, instead of its being occupied 
by our predecessors the French or the Spanish, largely be- 
cause we slowly advanced on the lessons of our own mistakes 
while they rapidly rose and declined on the energy and then 
on the ignorance of their distant national governments. The 
city of Washington, which knows most about the inward 
workings of federal centralization, would rather wait many 
years for voluntary action by Arizona than impose upon it 


a federal mandate which would bear the usual crop of con- 
sequent runnings to Washington for the settlement of dis- 
putes not only of large bulk but also of federally unintelligible 
| local pettiness and capable of true settlement only by local 
neighborly counsel. 


IMILAR considerations arise in the matter of the 
| regulation of the rates charged and of the services 
_rendered by the light and power corporations which now 


and ever thicker network of wires across state lines. ‘The 
corporation which has been serving a locality expands itself 
to serve a district. “The technique of the transmission of 
| electrical force improves; and the corporation is able to 
| supplement its supply of its product by establishing a produc- 
| tion plant at the mouth of a distant coal-mine or water-fall. 
It then expands still more in area served and by and by it 
even today is able on the Pacific Slope to establish inter- 
‘connections which take it from near the border of Mexico 
to near the border of Canada. It is then extremely inter- 
state and yet there is no convincing proof that local regula- 
tion has failed to elicit from it a competent degree of 
serviceableness. 
' Questioned on this point, Mr. Hoover while not commit- 
ting himself to any ultimate generalizations, pointed out that 
electric power is almost unique among commodities in that 
it is now for the most part being sold at approximately the 
same level of prices as existed for it previous to the recent 
| great wave of price advances. Regulation, it is to be re- 
_ marked, does not seem to have discouraged technical initiative 
in the electric industry. Regulated by tirelessly pursuing 
hordes of regulators, the electric power industry has not 
lain down to be squeezed and impoverished in the tracks 
_of its existing proficiency but has risen to its feet and has 
‘fled down the road to improved methods and to increased 
profits at least one year ahead of its pursuers who forever 
"are transmuting those profits into lower rates. 

It has been a case of a regulatory order for more cheap- 
"ness of rates, followed by technical improvements yielding 
more cheapness of production and a bulge in profits, followed 
jn turn by a new regulatory order diminishing the profits 


increased profits were to be made before the regulators again. 
caught up with the fleeing engineers. 

i 
“TT is true that the states differ among themselves in 
|. methods of regulation. It is true that harmonious action 
"between states in the matter of regulation, as well as har- 
“monious action between states in the matter of the use of 
river flowage and in the matter of exporting and importing 
of power across state lines and in the matter of the taxation 
_of power, may become increasingly necessary, through inter- 
jeate treaties or through uniform state statutes, in proportion 
as technical improvements produce new and enlarged pos- 
‘sibilities in central generation and in inter-connected long 
ance transmission. It is also true, however, it is believed, 
that if our thirteen original states could unite of their own 
free will in the making of the Constitution it will be possible 
for groups of states to unite in the reaching of understand- 
_ings about the single subject of electric power without cal- 
ling upon the federal government to intervene in details 
hich at this moment require decisons not country-wide but 


y regional. 
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presently will be inter-linking themselves by an ever larger 


and necessitating new technical improvements if any new . 
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HREE functions indeed for the federal government are 

disclosed by its positive power over navigable streams, 
by its negative power over inter-state agreements and by its 
superior strength in the obtaining of financial investment 
credit. 

As the immediate sovereign over all navigable territorial 
waters of the United States, whether those waters lie along 
the sea coast or extend inward into the territories of the 
several states of the Union, the federal government is obliged 
to undertake the responsibility of permitting or of preventing 
the erection of dams and of accompanying power plants in 
streams to which the attribute of navigability is conceded by 
the facts or, at any rate, by the courts. With this respon- 
sibility there comes naturally the further responsibility of 
seeing to it that such dams and such accompanying power 
plants are erected in harmony with the general public inter- 
est and in harmony accordingly with some reasonably com- 
prehensive plan of ultimate complete “giant power” develop- 
ment. 

The second federal function here indicated springs from 
Article 1, Section 10, Clause 2, of the Constitution, wherein 
it is stated that “no state shall, without the consent of Con- 
gress, enter into any agreement or compact with another 
state.’ Inter-state agreements therefore in the matter of 
electric power cannot come into binding force without 
federal permission; and it would seem to follow that this 
permission should not be granted unless the agreements in 
question conduce to the public welfare by being in harmony 
with a well-considered electric power development program. 

Mr. Hoover’s work as chairman of the Colorado River 
Commission has been an illustration of the constitutional 
necessity which rests upon the federal government in the 
sanctioning, and therefore in some degree in the supervising 
and molding, of agreements between states for any purpose, 
including the purpose of the utilization of river flowage 
whether for irrigation or for the manufacture of electricity. 

‘These first two functions of the federal government in 
relation to “giant power” development are necessitated 
directly or indirectly by the Constitution itself. ‘The third 
function would be purely voluntary. 

Mr. Hoover in conversation has pointed out the possibility 
of great economies in the federal financing and federal 
physical building of waterpower electricity production plants. 
He has pointed out that the government could pour concrete 
for dams and for power-houses as economically as it could 
be poured by any other owner, letting the work to a con- 
tractor, and that in borrowing the money for these colossal 
construction works the federal government could by means 
of its superior credit strength save many millions of dollars 
in interest charges. 

Having completed the works, it could lease them at a 
regulated rental per unit of water to power corporatons 
which in their charges to the consuming public are regulated 
by local authorities. ‘The construction economies achieved 
by the government could thus in no case be retained by the 
power corporations but in immediate consequence of the 
incessant activities of the local regulatory authorities would 
be passed on to the pocket-books of the consuming public in 
lower rates. 


ANIFESTLY while the engineer is engaged in 
causing electric currents to travel unimpaired over 
longer and longer lengths of wire he is producing a political 
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The vagrant Colorado river, left to its own devices, turns sculptor and with erosion carves its picturesque way through the solid rock. 
What it does vertically through the strata, it does horizontally through the political institutions of its most recent masters. 
Seven states were involved in the Colorado river negotiation 


situation which, with its medley of local clashes and of 
federal oversights, and with its adjustments of one sort in 
one part of the country and of another sort in another part 
of the country, will open up a new and most complicated 
set of relationships between state and state and between 
groups of states and Washington. 

In the negotiations leading toward those relationships 
Mr. Hoover has borne, and is bearing, a leading part; and 
yet it is not in them that he, or perhaps any one else, can 
find romance. 

He discusses them with an intelligent cold eye upon their 
outcome in social usefulness. 

Social usefulness is a derived duty. Piling boulders into 
a brook to make a swimming pool is a primary duty of 
the boy for whom manhood will not make the world 
grow old. Mr. Hoover talks like a man about inter-state 


treaties. He talks like a boy about making a dam in the 
Colorado River. 


He will make it go down one hundred and sixty feet 
below stream bottom. He will make it rise two hundred 
and fifty feet higher than the Washington Monument. At 
stream bottom he will cause it to be perhaps six hundred 
feet wide. At its top he will cause it to be perhaps twelve 
hundred feet wide. 

In order to make ready to build it he will dig eight tun- 
nels through the adjoining cliffs. Some of these tunnels 
will be a mile long. 

Through them he will cause the Colorado River to flow 
out of its bed and to yield to him a dry place on which 
to get his dam built before he turns the Colorado River 
back to its accustomed course and sees behind the dam the 
waters rising to make a lake which will give to distant sands, 
sunk below sea-level in the Californian Imperial Valley, a 
secure fertility and beauty. 

And perhaps, somewhere, in some really accessible canyon, 
he will build a waterfall. 


The engineers dealing with the Colorodo river project will, by tunnelling sometimes a mile or more, turn the stream aside until 
dams are built to conserve the water and harness the temperamental waters to permanent usefulness ~ then they will restore 
the river to its natural course 


newspapers and 
magazines to 
what is called a 
super-power or a giant power 
system, by which the authors 
mean a system of high tension 


warning. 


of States; the group along the 
Atlantic seaboard and the Ap- 
palachian and Allegheny water 
sheds, for example. . , 

As phrases to interest children 
these words are good, but as 
instruments of political propa- 
ganda they are unfortunate because they raise a false image 
in men’s minds and set them wandering after strange gods. 
_ In the mind of the average man they raise a picture of some- 

thing supernatural or gigantic, a sort of Jack the Giant 
Killer thing, while the development that is proposed is 

nothing of the sort. This distinction is an important— 

perhaps the most important—fact in regard to this project 

at the present day, for from its springs the hope that we 
‘ shall live to see this idea transformed into a tangible thing 

of steel and copper doing its work in a worthy, workmanlike 
_ manner. 

The theory and method of high tension electrical trans- 
mission for long distances is thoroughly understood and has 
long been practiced. The development now proposed in- 
volves nothing magical or novel. It is merely the logical 

next step in the national growth of a public utility which 
has been going on for fifty years. 


N the beginning, private individuals installed little electric 

generating plants for their own use. Then they began 
to supply a few neighbors. Lighting of a group of houses 
and the public streets from little central stations supplying 
direct current came next, and with the discovery of the 
alternating current, the use of higher voltage enabled these 
systems to spread. Small power loads were taken on. And 
so the thing has grown. 

It is not necessary to trace the whole process in detail. 
We are all familiar with it and the only point that requires 
) emphasizing is that it has followed the lines of normal 
economic growth with the ponderous and irresistible move- 

ment of a glacier in spite of the frequent folly of promoters 
| and capitalists on the one hand and the occasional political 
| unwisdom of legislators on the other. The advance which 
is now imminent will come, but it can be retarded or hast- 
ened by political action. 

In the point of development where we now stand the 


Cabot writes from ample experience in the financing of 
power corporations. He visualizes high tension electrical 
transmission as the“‘logical next step’ of a privately owned 
public utility, which has its roots in local enterprises and 
has the history of the railroads as a precedent and fore- 


He projects “a structure like a system of national high- 


in corporate identity and government regulation the inter- 
connecting high power transmission companies from the 
local distributing systems and central stations; put the 
former under federal license to sell power to the latter and 
only to them; leave to the states rate and service regula- 
tion of power sold by the latter to the consumers; and 
thus avoid “the multiplicity of conflicting controls.” 


National Electrical Highways 


By PEN eIPeCABOT 


EK see in. these As a banker and public utility operator, and from long small isolated plant and the 
days repeated time association with the investment security house of small central station have al- 
referencein White Weld & Company (New York and Boston), Mr. most disappeared, being ab- 


sorbed by large central stations 
from which alternating current 
at high voltage is sent out to 
substations 50 or 100 miles 
away, where the voltage is re- 
duced to a modest pressure and 


electrical transmission linking ways connecting the great cities in the several states, from all the needs of the local com- 

together the central electric which radiate the local roads to the farms and villages munities for light, heat and 
. . ” . 

‘generating stations of a group under local control.” He would rigorously separate both power are supplied. In some 


parts of the country current is 
now transmitted 200 or 300 
miles. The business of these 
central stations and distributing 
systems is not as a rule inter- 
state business. The majority of 
them are confined to one or two 
states under control of state regulating commissions which 
fix rates and conditions of service. Interstate commerce of 
this character is not now extensive, but as the next step in 
advance will make it so this feature is the most critical of all. 
If it be wisely dealt with progress will be sound and rapid; 
if not, progress may be long delayed. 


WO dangers confront the promoters of this advance. 

They are like Scylla and Charybdis menacing the passage 
on either hand and we must avoid both or come to grief. 
For the sake of btevity these dangers may be earmarked as 
Absent Landlordism, and Over-regulation. 

As I have said, the business is now mainly of a local char- 
acter, under the control of State Commissions, by which 
the rights of the small consumer are jealously protected. But 
as the system expands over groups of states there is danger 
that the local character of the industry may be lost. “There 
will be a tendency to combine the local companies either by 
merger or by the®intervention of holding companies, so 
that the individuality of the local companies will be lost. 
If it is, the little people will suffer. It is essential, in my 
judgment, that the identity and local control of the present 
companies shall be preserved, in order that the small con- 
sumer may get adequate attention. As a matter of fact, he 
is the best customer which the companies have, but this has 
not always been recognized. In some states this has caused 
anxiety to governors and regulating commissions. 


N some communities the companies have failed to give 

him enough attention on the plea that it is unprofitable 
to serve him. This is far from being true; the fact is that 
he is the most profitable customer of all. And this is easy 
to prove. The great power customer can make his power 
and deliver it at his machine as cheaply as the central sta- 
tion, and even the smaller power user can do it for 25 per cent 
or 30 per cent more. This class of business, therefore, is 
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highly competitive and must be taken at a very small margin 
of profit. But the householder, who wants electricity for 
domestic uses, cannot, in most cases, produce it for himself 
at any price, and even when he can it costs him 200 per cent 
or 300 per cent more than the central station. As a result, 
this class of customer can and will gladly pay the company 
a handsome profit to serve him; ten times as much in many 
cases as the large consumer. 

As an answer to the problem of the small consumer this 
should be answer enough, but there is another and even 
better one. 

The average retail business in which most men are en- 
gaged turns its capital from three to five times a year, so 
that a small profit on the turnover makes a handsome one 
on the capital, and such a business can weather without 
serious damage the periodic financial storms which follow 
the change of the trade winds known as “the business cycle.” 
But the public utility companies, far from turning their 
capital five times a year, rarely turn it once in five, so that 
for them wide margins of profit and great stability of busi- 
ness are vital. Of these essentials the great power customer 
gives neither, and the householder gives both. Whatever 
the terms of the written contract the great manufacturer 
will not pay for power which he cannot use. When his 
mill is closed by depression or by strike he will not and 
often cannot pay for power which is not supplied. His 
payments to the companies, therefore, are subject to violent 
fluctuations, although his price is very low. This is exactly 
the condition which is most disastrous for the public utility 
companies, with slow turnover and great fixed charges. 

But with the householder the exact opposite is the case. 
He must light his house, cook his dinner and wash his 
clothes year in and year out, whichever way the wind blows. 
His demand is amazingly constant and he pays a high price. 
In fact, if you plot the curve of his demand you can hardly 
detect in it the periods of financial depression which make 
the curve of the power customer look like the Rocky Moun- 
tains. ; ‘ 

These facts are widely known and commonly acted upon, 
and it may safely be assumed that so long as the management 
of the companies is local they will be recognized and acted 
upon. For the corporations, with all their sins upon their 
heads, do not lack the shrewdness of the market place. In 
some cases and for a time managers may be dull or over- 
worked; the small customer is often cantankerous and his 
name is legion; much good temper and great administrative 
ability are required to deal with him. But money talks, and 
you get these things when you pay for them. 

But if the local character of the distributing companies 
be lost, the small consumer will be in danger, and in framing 
a system to regulate this new form of interstate commerce 
implied by such terms as Giant Power we must guard against 
that danger. It can be avoided and I shall try to suggest 
a way. 


HE next step to be taken is the connecting of all the 
great central stations on the Atlantic seaboard, for ex- 
ample, by a system of high tension transmission which shall 
make possible the most economical generation of the power 
by coal, oil and water and its most economical distribution. 
Glance for the moment at the economies which will re- 
sult. The central station capacity required to serve the 
States along the Atlantic seaboard and on the Appalachian 
and Allegheny watersheds is not known, but I hazard the 
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opinion that not less than 15,000,000 horsepower will be 
required. Each one of these central stations, as they are 


ae 


nike 


now operated, must keep in reserve at all times one gen- — 
erating unit equal in capacity to the largest one in use in — 


order to protect its service against accidental interruption. 
In practice this means that about 25 per cent, or 4,000,000 
horsepower of station capacity, must always stand idle. Tak- 
ing $150 per hp. as fair value of this investment, we find 
an idle investment of about $600,000,000 on which the pub- 
lic must pay fixed charges. If these stations were con- 
nected through a transmission system of adequate capacity 
and scope 80 per cent of this idle investment could be 
eliminated. ‘Right there you save nearly $500,000,000. 
And again, two things are necessary for high efficiency 
in a central station—cheap-fuel and abundant cold .water 
for condensing purposes. : In New England this means a 


location on tide water and of all our central stations of — 
large capacity only three are so placed. All the other sta- | 


tions are located on ponds, rivers or shallow tidal estuaries, 
where condensing water is warm and insufficient for a great 
station and coal rates are high. An adequate transmission 
system would eliminate them. 

And there is another great economy which would be made 
possible. 
gheny water-sheds the runoff varies greatly in different 
months of the year, the low flow in many cases being only 


I per cent of the maximum. Often this condition could be 
improved by storage reservoirs, but in a country so thickly | 
settled these would be expensive and they have not been — 
The result is that no profitable development of all | 
this water power can be made which will utilize one-half | 


built. 


of the water available. The rest goes to waste. But with 


a great interconnecting system and the market for power 
which would result, many billion horsepower (hours) could 


be generated almost without cost for investment or operation. 


Ae then consider the railroad situation. 


the utmost inefficiency. 


twice over the road, once from mine to storage yard and 
again in the locomotive tender. 
and capital in this operation is prodigious, and would have 
been stopped by electrification long ago had not the financial 


collapse of our railroad system made the expenditure im-_ 


possible. 
These are not all of the possible economies but they are 


enough to indicate their nature and the importance of | 


achieving them. Considering the magnitude and variety of 
the economies which a comprehensive system of high tension 
electric transmission would produce, it may seem incredible 


that it is not here today. But as in all other cases there | 


is a reason. 
The collapse of the railroads and the flight of capital 


from this field has been directly due to an unwise system } 


of public regulation. ‘The railroads are subject not only to 
the Interstate Commerce Commission but to a local commis- 
sion in every state in which they operate. Some of them have 
a dozen or fifteen masters whose chief aim has been to re- 
press them, in which aim they have so far succeeded that 
the roads are wellnigh dead. Such a transmission system as 


In all the streams of the Appalachian and Alle- — 


A large 

fraction of all the bituminous coal used in the coun- — 
try is burned under locomotive boilers in furnaces which | 
are the most wasteful of any now in use and fired with 
Two-thirds of this coal is almost — 
literally wasted, but it forms a large proportion of the ton / 
miles which the railroads handle because it is all hauled | 


The waste of fuel, labor | 


’ 
‘ 


i 


is needed for the economical development of our electric 
| power supply would be an interstate public utility exactly 
like a railroad, and the fear of regulation on the railroad 
pattern is the chief obstacle to progress today. Capitalists 
are human in spite of appearances, and therefore are never 
wholly self-conscious. They often do not know the real 
basis of their fears and in this case this obstacle has not 
been wholly visualized by promoter and banker, but it is 
the real one none the less. For this reason our most impor- 
tant duty at the present time is to think out clearly and 
embody in appropriate legislation a system of regulation 
which will regulate and not destroy. 


HE one great lesson which two generations of railroad 

regulation should have stamped indelibly upon our minds 
is that, provided the public interest is safeguarded, the less 
regulation the better. Over-regulation has ruined the rail- 
roads. Let that lesson be taken to heart. And if it is, 
the outlines of the method of transmission line regulation 
are fairly clear. ‘These companies should be placed under 
the exclusive control of a federal commission and the power 
over them of that commission should be limited to the 
question of whether any particular projected line should be 
built nor not. In other words, the whole duty of the com- 
mission should be to issue a certificate of public necessity 
or to refuse it. ‘The transmission companies must have the 
right to take land for line and substation purposes in any 
jurisdiction provided such a certificate has been procured, 
but they should be forbidden to sell power to any individual 
or any corporation except public utility corporations under 
the control of a state, utility, or railroad commission, and 
they should be forbidden to control the local companies. 
In this way the transmission lines would be given the clearest 


_a a 


‘ NATIONAL ELECTRICAL HIGHWAYS 


Drawn by Hendrik Willem Van Loon 


583 


and simplest status consistent with the public interest and 
their development would not be hampered by a multiplicity 
of conflicting controls, while the States, on the other hand, 
would retain all the powers of rate and service regulation 
which they now have unimpaired by the conflicting juris- 
diction of the Federal Government. If such a method as 
this be mapped out at the present time the development of 
comprehensive interconnecting transmission systems will pro- 
ceed as rapidly as the public interest requires. 


HE gas, electric light and power companies of the sev- 

eral states now cover, or can be required to cover, the 
whole field and serve every solvent customer, so that there 
is no occasion for the transmission companies to go into the 
retail distribution business. This should remain with the 
local companies, where it is now. 

Of course, this method of regulation will not eliminate the 
silly protectionism which sometimes induces a state to 
forbid the export of power, but no system of law will. Time 
alone can cure this evil and it must be allowed to. 

What will come is a structure like a system of national 
highways connecting the great cities in the several states, 
from which radiate the local roads to the farms and vil- 
lages, under local control. So the national electrical high- 
ways will connect the great central stations from which 
radiate the local distribution system which the states con- 
trol. These electrical highroads should be chartered as toll 
roads under private ownership and management, because they 
serve only a minute fraction of the whole people, namely, 
the public service corporations, By the use of this method 
those who use, pay, and those who don’t, escape, or think 
they do, which is the same politically. 


American city: reproduced from the archives of thelEarly 
Twentieth century 
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QUEENSTON-CHIPPAWA DEVELOPMENT CANAL, AT LUNDYS LANE CURVE, WHERE 
THE BOTTOM OF THE CANAL IS 143 FEET BELOW GROUND LEVEL 


EVENTEEN million cubic yards of rock and earth have been excavated and the canal is lined throughout with 
concrete; not less than 450,000 cubic yards of concrete have been used altogether on the whole project. Several bridges 
have had to be built, to accommodate a number of important railway lines and highways intersected by the canal. Eighty- 

two miles of standard gage construction railway track were laid to handle excavated material and the majority of the locomotives 
used were electrically driven. Many large shovels, five of them being the largest in the world and electrically operated, were 
employed; each of these five shovels could load a car of 20 cubic yards capacity in one and a half minutes 


Ontario's Experience 


By SIR ADAM BECK, kKt., LL.D. 
Chairman of the Hydro-Electric Power Commission of Ontario 


HAT more than 380 municipalities acting 
cooperatively have invested about $250,000,- 
OOO in a common undertaking for the dis- 
tribution of electrical energy to their citizens, 
that this organization has been in success- 
ful operation in Ontario for nearly fifteen 
years and that it is accumulating large financial reserves while 
_ supplying electric light and power over extensive areas at un- 
_ precedentedly low rates, are facts which have attracted 
world-wide attention. 
In its essence, the “Hydro” electric power undertaking of 
| Ontario is an organization of a large number of partner muni- 
| cipalities, coordinated for securing common action through 
the medium of the Hydro-Electric Power Commission which 
acts as their trustee. As such, the Commission generates or 
_ purchases electrical energy which it transmits to the associated 
| municipalities. Each year it allocates the entire cost of 
operation of each system among the respective partn r 
municipalities, so that these contribute each its own proper 
- and proportionate share towards the cost of operation. Each 
) municipality owns its local distribution system and dis- 
tributes the power to its individual customers. These in- 
dividual customers, in turn, are charged rates which will 
meet the cost of power furnished to the municipality by the 
| Commission, together with the cost of operation and man- 
agement of the municipal distribution system. 


BSENCE of coal resources in the province, advances 

in the art of transmitting electricity, and recognition 
_ of the manufacturing potentialities of the country, were the 
three chief factors which, about 1900, prompted a number 
_ of leading manufacturers in southwestern Ontario to look 
into the possibility of obtaining hydro-electrical energy at 
rates cheaper than the cost 
at which power could be 
generated locally from coal, 
gas or oil. _ 

It was realized that if- 
the large water-power of 
the Niagara River could be 
used as a basis for the 
widespread transmission of 
electrical energy through- 
out the more populous por- 
‘tions of Ontario, then im- 
portations of coal could be 
substantially reduced and 
Ontario would, thereby, be 
rendered less dependent 
upon foreign resources. In- 
‘terest in Ontario’s power 
problem was greatly stim- 
ulated by public meetings, 


have borne the work 


A Remarkable Municipally Owned 


Enterprise 


HEN Sir Adam Beck complied with the request of the 

editors of The Survey for an authoritative statement on 

the work of the Hydro-Electric Power Commission of ed 
Ontario, we counted ourselves tremendously fortunate. For here 
is an agricultural and manufacturing region — without natural 
coal resources—which has developed energy from rapids and 
waterfalls as has no other district in the western hemisphere. 
Here the issue of public control and development has been re- 
moved from the realm of theory to that of practical results; to be 
weighed and judged thereby. Here hamlet and countryside as 
well as factory center have felt the stirrings of a new day; and, 
moreover, here the city, town, village and smaller municipality 
of constructing and operating a vast 
hydro-electric undertaking on a cooperative basis. 
sets forth from the standpoint of the Commission how 380 
such cooperating municipalities receive electric light and power 
“at cost” and own or are constructing plants capable of an ag 
gregate development of a million horsepower. 


and discussions in the press. Appeals were made to the 
provincial government for legislation, and finally, as a 
result of the general movement, the government of Ontario, 
in 1903, provided the means by which a commission could 
be appointed by interested municipalities to investigate the 
generation and distribution of hydro-electrical energy. “The 
authority thus granted resulted in the appointment by the 
municipalities of Toronto, London, Brantford, Stratford, 
Woodstock, Ingersoll and Guelph, of the Ontario Power 
Commission, which after a thorough investigation, published 
a comprehensive report in 1906. When the results of this 
investigation became known, the provincial government, that 
same year, provided by special act for the creation of the 
Hydro-Electric Power Commission of Ontario, the organ- 
ization now in existence. With the exception of the chair- 
man, the personnel of the Commission has changed from 
time to time, but it is noteworthy that the services of many 
of the Commission’s most important officers commenced with 
its creation and—notwithstanding several changes in the 
governments of the Province—they are today in responsible 
charge. 

In 1906, by-laws were passed by thirteen Ontario munici- 
palities authorizing their Councils to make contracts with 
the Commission for a supply of electrical power from 
Niagara Falls. In 1907, further legislation strengthened 
and extended the powers of the Commission. One essential 
difference between the act of 1903 and those of 1906 and 
1907 is, that under the former various municipalities could 
combine into separate groups operating through separate 
commissions, whereas under the later acts all municipali- 
ties make their wants known to the provincial Com- 
mission which is then able to harmonize their various 
requirements and coordinate the municipalities in- 

to groups or districts. 


HOSE entrusted with 

the formulation of the 
policy to be pursued by the 
Commission were impress- 
with the underlying 
strength of the industrial 
and commercial possibilities 
of the territory seeking the 
cheaper power and light. 
Southern Ontario, the area 
served by electrical energy 
from Niagara, lies approx- 
imately between latitudes 
42 and 44. The greater part 
of this area is further south 
than much of northern 
New York state, than the 
larger portions of the states 


Sir Adam 


585 


586 


of New Hampshire, Vermont, Michigan, Wisconsin, Min- 
nesota, South Dakota, Idaho and Oregon and than the whole 
of the states of Maine, North Dakota, Montana and Wash- 
ington. Compared with Europe the area lies in the same 
latitude as the south of France. 
climatic advantages. “That precipitation throughout Ontario, 
both in amount and in its seasonal distribution, is sufficient 
for agricultural purposes and is an asset of prime importance. 
The whole Province is well watered and with its many 
streams and lakes replenished from the annual precipitation, 
the water power developments are in most instances ex- 
ceptionally well protected. Its agricultural advantages for 
mixed farming and fruit-growing are well known. Its rail- 
way and inland facilities are excellent. In all the large 
municipalities, the employer of labor contemplating the 
establishment of new industries may count upon adequate 
transportation facilities, unsurpassed educational and social 
conditions, and standards of living and of administration of 
public affairs equal (in many cases superior) to those to be 
found elsewhere. ; 

From this brief consideration of the natural advantages 
of the Province it will be appreciated that with Ontario’s 
background of agriculture, its timbering, mining, fisheries 
and game, there are available supplies of raw materials for 
an extensive manufacturing industry with marked possi- 
bilities for increasing exports from farm and _ factory. 
Suchecircumstances, then, 
constituted a solid foun- 
dation of great promise 
upon which the Com- 
mission could build in 
establishing a market for 
the consumption of elec- 
trical energy for domes- 
tic, commercial and man- 
ufacturing requirements. 


HE lines along 
which the Commis- 
sion has conducted its 
work are easily grasped. 
If the people of a 
municipality want to ob- 
tain a supply of power, 
a vote is taken at the 
polls, and an enabling 
by-law passed whereby 
the municipality may 
contract for it with the 
Commission. The Com- 
mission’s engineers are at 
the service of the muni- 
cipality for the purpose 
of making an estimate of 
its requirements. The 
contract having been ex- 
ecuted, a money by-law 
must also be passed by 
the electors authorizing 
the municipal council to 
issue the debentures nec- 
essary to cover the cost 
of constructing a dis- 
tributing system within 


The Province has many ‘ 


Sir Adam Beck, Chairman since its inception of the Hydro-Electric 
Power Commission of Ontario 
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its limits. Ihe Commission thereupon proceeds with the work 
of building up the necessary transmission lines, sub-stations, 
etc. The municipalities repay the cost of the project out of 
earnings, spread over a period of thirty years; all such items 
as maintenance, depreciation and sinking fund being fully 
taken care of. At the end of thirty years’ time the entire 
plant and equipment will have been paid for, and the people 
become the owners of a fully-paid-up undertaking. 

The basic principle of the whole “Hydro” project is a 
partnership of municipalities formed to obtain electrical - 
energy at cost, each municipality paying its proportion ef 
the cost for the service received. “The Commission, acting 
as trustee and agent for the municipalities, exercises both 
administrative and constructive functions, and has evolved 
a well-defined and successful working policy for the develop- | 
ment, transmission and distribution of hydro-electrical power 
under municipal ownership. 

The fundamental basis on which power is supplied is that 
it must be sold “at cost,’ but not every one is aware just 
what is meant by this term. “Cost,” so far as “Hydro” 
power is concerned, includes all charges arising out of the 
generation, transmission and delivery of power to the munic- 
ipalities. ‘These charges include, for each municipality, its 
share of the interest and sinking fund for the cost of lands, 
stations and equipment required for supplying power as 
well as a proportionate part of administration, operation, 
maintenance, renewal, 
insurance, and all other 
costs entering into the 
business of supplying 
electricity. 

The framework of the 
financial structure of the 
Hydro-Electric Systems 
may be set in a few 
concise statements: 

First: The generation 
and transmission of power 
on a wholesale scale is 
dealt with by a Commis- 
sion which, although ap- 
pointed by the government 
of the province, acts in- 
dependently in the capac- 
ity of trustee and agent 
for the partnership of 
municipalities. 

Second: The local dis- 
tribution of electrical 
energy within the borders 
of a municipality is, in 
general, under the ad- 
ministration of a public 
utilities commission ap- 
pointed under the provi- 
sions of the Public Urtil- 
ities Act. 

Third: Capital required 
for the plant for the 
generation and transmis- 
sion of power is provided 
by the Government upon 
receipt of formal requisi- 
tion from the Commis- 
sion. Contracts are en- 
tered into between the 
Commission and the mu- 
nicipalities under the 
terms of which the mu- 
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The heavy black lines show the power transmission system with its source at Niagara Falls, municipally owned and operated 
under the Hydro-Electric Power Commission of Ontario, Canada 


nicipalities undertake to repay in thirty years the monies 
thus loaned by the Government. 

Fourth: The local distribution system is financed by the issue 
of municipal debentures. Provision is made in the rates charged 
to the ultimate consumers, for revenue with which to retire 
these bonds also, usually in twenty years. 

Fifth: The “Trustee” Commission supplies power to the 
municipalities, charging each municipality the actual cost. To 
do this, an interim charge is made monthly based upon the 
estimated cost, and, at the end of each year, credit or debit 
adjustment is made of the amount charged, in order to make 
up the actual total cost—no more and no less. The “cost of 


| power” includes all the usual costs of operation and mainten- 


ance of the generating, transforming and transmission plant 
and equipment, and, in addition, the annual interest charges 
on the monies borrowed for the initial cost of installation, also 
provision for renewal (depreciation) and sinking fund reserves, 
as well as a special reserve fund for contingencies. 

Sixth: Each municipality sells electrical energy to its local 
consumers at rates and under conditions approved by the 
Commission. The rates charged to its consumers by a munic- 
ipality are sufficient to take care both of the cost of distribution 
within the municipality and of the estimated cost of power to 
be paid to the Commission by the municipality. The cost of 
distribution is ascertained in a manner identical with that used 
by the Commission in arriving at its wholesale costs. 

Seventh: Under the Power Commission Act, the Commission 
is required to determine, annually, the actual cost, of service 
supplied to the municipal corporations by the local commissions 


for such strictly municipal purposes as street lighting and 
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operating electric-motor-driven pumps in waterworks, and if 


| any profit has accrued through the charging of the rate used 


thoughout the year, this surplus is handed back to the municipal 
system. 


T the outset of the Commission’s work, after studying 
various sources of power for distribution to the mu- 
nicipalities it was concluded best to initiate their cooperative 
enterprise by purchase from power companies which had ex- 
tensive plants already erected at Niagara Falls. Consequent- 


ly in 1908 the Commission, on behalf of the municipalities, 
entered into a contract with the Ontario Power Company 
for the supply of 100,000 horsepower of electrical energy 
at $9.40 per horsepower-year until a load of 25,000 horse- 
power should be reached, after which the price was to be 
$9.00 per horsepower-year. “The Commission built trans- 
former stations and transmission lines for distributing the 
power to the contracting municipalities, and by about the 
end of 1910 was supplying ten urban municipalities. “The 
small ‘initial load of less than 1,000 horsepower increased 
until in 1914 it was 77,000 horsepower, and by 1915 the 
Commission had reached the limit of its contract for 100,000 
horsepower. In 1920 the load was. 356,000 horsepower. 
The Commission had arranged meanwhile for additional 
power supply from the Canadian Niagara Power Company 
of 50,000 horsepower, and from the Toronto Power Com- 
pany cf over 25,000 horsepower. It subsequently purchased 
outright the Ontario Power Company with its plant capacity 
of 160.000 horsepower, and more recently acquired the 
Toronto Power Company with that of 125,000 horsepower. 
Finally, in its new Queenston-Chippawa plant the Com- 
mission has provided for an ultimate development of 600,000 
horsepower. 

The extent of the Commission’s operations is registered 
by the fact that the high-tension lines alone in its transmis- 
sion networks aggregate over 3,000 miles. 

The municipalities now own and operate a number of 
hydro-electric systems, including power plants. “These sys- 
tems are: Niagara, Severn, Eugenia, Wasdells, Muskoka, 
St. Lawrence, Ottawa, Rideau, Thunder Bay, Central 
Ontario and Trent, and Nipissing. Of the foregoing, the 
Central Ontario and Nipissing systems were purchased by 
the Provincial Government in 1916, their operation being 
entrusted to the Commission. 
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An aerial photograph of Niagara Falls and the “Hydro” country 


Since commencing its operations, the Commission has 
purchased no less than twenty waterpowers, thirty hydraulic 
generating plants, and over sixty electric distribution sys- 
tems. It possesses the right to expropriate private plants; 
nevertheless—with the single exception of a case at present 
under consideration—the Commission has not required to 
invoke its powers of expropriation, but has been able to con- 
sumate every transaction upon fair terms, satisfactory to the 
interests immediately involved. 

To-day, including exported power, the Hydro-Electric 
Power Commission of Ontario is distributing about 700,000 
horsepower, and operates twenty-one undertakings which, 
when fully developed, will have a potentiality of over 
1,000,000 horsepower. 

The province of Ontario is the owner of Canada’s equity 
in the water power in the international portion of the St. 
Lawrence river; this share amounts to over 800,000 horse- 
power. It often takes several years to prepare the plans and 
construct the installations necessary to supply large quantities 
of power, and those who have followed the phenomenal 
growth in demand for electrical energy will appreciate that 
it is one of the functions of an organization like the Hydro- 
Electric Power Commission to appraise existing conditions 
in the light of future needs. Present conditions clearly 
indicate that the power markets will be short of power before 


the St. Lawrence River hydro-electric power can be made 
available even though the work were commenced immediately. 


HE greatest individual engineering project which the 

Commission has undertaken is the Queenston-Chippawa 
power development on the Niagara river. Its general scheme 
comprises an intake structure in the Niagara river at Chip- 
pawa; the deepening and widening of the Welland river be- 
tween Chippawa and Montrose, a distance df 414 miles; the 
construction of a canal 814 miles long from Montrose to the 
forebay and screen house at a point on the cliff about a mile 
south of the village of Queenston; and the construction and 
equipment of a power house, in the gorge, immediately below 
the forebay. 

Existing power developments on the Niagara river have 
only utilized that portion of the total fall of the river which 
occurs in the vicinity of the falls and, for the most part, even 
this amount of head has been inefficiently utilized. The basic 
conception of the Queenston-Chippawa development is the 
utilization of the greatest possible amount of the total fall 
of the Niagara river between Lake Erie and Lake Ontario 
at the highest possible efficiency. Of this total fall of 327 
feet, about 10 feet occurs in the upper Niagara river from 
Lake Erie to Chippawa and in the lower river from Queens- 
ton to Lake Ontario. These 10 feet it is impossible to re- 
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An aerial picture of part of the completed power canal traversing the Niagara peninsula in the Queenston-Chippawa 
development 


claim for power purposes. Of the remaining head, about 
12 feet is required to convey the water through the canal. 

The average head actually available at the power house is 
305 feet, and 30 horsepower is developed for every cubic 
foot of water that flows through the canal per second. That 
this is a great forward step in economy is apparent from the 
fact that only 16 horsepower is obtained from each cubic 
foot of water flowing per second in the most efficient of the 
present three plants on the Canadian side of the river at 
Niagara Falls, thus every cubic foot of water used in the 
Queenston power house will earn nearly twice as much 
revenue as if it were used at the falls. 

The “water of the Niagara river, after leaving the canal 
proper, enters a forebay which is practically a triangle-shaped 
enlargement of the canal, whence it enters the penstocks, 
or tubes, which lead it down the face of the cliff to the 
turbines in the power house which is located right on the 
edge of the river at the bottom of the gorge. 

The turbines are technically described as of the vertical 
Feiticle: -runner type; their capacity is 60,000 horsepower 
each, being greater than that of any others previously 
built. 

Each electric generator is mounted directly above its own 


turbine, the revolving parts of each having a common shaft. 
The heaviest single integral part of one of these huge units 
weighs 300 tons. Air is employed for cooling these gen- 
erators and the warm air issuing therefrom is used in winter 
to warm the building; the weight of air required every 2% 
hours for cooling each generator is 690 tons, equalling the 
total weight of the generator itself. 

Three-phase alternating electric current is generated at 
12,000 volts, the frequency being 25 cycles per second; the 
current from each generator passes through its own switches 
and transformers the latter being used to step up the voltage 
from 12,000 volts to 110,000 volts; and the current is 
transmitted at 110,000 volts on the high- 
tension lines all over southwestern Ontario. 

Six of the large new are 
the Niagara while of 
tors, two are order for 
The power canal provides for an ultimate plant capacity 
of over 600,000 horsepower. 

The following table, based upon returns published in the 
last annual report of the municipalities, will convey 
idea of what the charges are for light and power in some of 
the larger municipalities of Ontario: 


Commission’s 


now supplying 


genera- 


generators 
the 
earliest possible delivery. 


system, remaining 


under 


some 
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The Nipigon river development will supply 200,000 h.p. power for the citizens and industries of Port Arthur and Fort 
William and for the development of the resources of the Thunder Bay district, rich in pulpwood and minerals 


Charges for Light and Power Service in Ontario Municipalities 


Average Net Charge to Con- 
sumers Inclusive of All 
Charges 


Approx. 
Trans- 
mission Residence Commercial 


Municipality Popula- Power 


tion Distance Cents per Cents per Dollars per 
in Kilowatt- Kilowatt- Horse- 

Miles hour hour power per 

Year 

Toronto 512,812 90 2D) 2.8 $21.00 
Hamilton 114,766 50 Ont 1) 13.63 
Ottawa 110,708 I 1.6 1.8 13.52 
London 59,281 132 1.9 y/ 25.14 
Windsor 37,170 +248 3.0 Shi 23.78 
Brantford 32,786 85 1.8 1.4 19.56 
Kitchener 23,027 102 2.4 1.8 16.60 
Peterboro 21,790 2 2.9 1.8 15.97 
St. Catherines 19,862 9 1.4 1.5 14.56 
Guelph 17,922 77 Dei 2.4 14.41 
Galt 13,092 93 1.8 2.0 14.45 
Niagara Falls 14,805 I 1.6 1.5 13.26 


HE success attained by the Power Commission in dis- 
oe aos hydro-electrical energy, not only to the larger 
cities and towns, but to vil- 
lages and hamlets, stimulated 
the farming communities of 
rural Ontario to call for 
“Hydro” service. The prob-  - 
lem of distributing power 
economically to farms is a 
very dificult one. The in- 
dividual demands for power 
are quite small and irregular; 
also the distances to be trav- 
ersed are relatively great. In 
1921, a provincial Act—the 
Rural Hydro-Electric Dis- 
tribution Act—was passed 
which recognized both these 
handicaps and also _ the 
desirability, in the general 


A farm in the Hydro country 


interest, of bringing the benefits of electricity to the farm. 
It provided a bonus on rural primary lines to the extent of 
50 per cent of their cost. This policy has been generally 
approved; during 1922, approximately 440 miles of rural 
distributon lines were constructed to give service to over 
2,600 consumers, and at present, the rural lines approved 
by the Commission aggregate over 1,000 miles and give ser- 
vice to about 14,000 consumers. 

Although the aggregate load of the electrical energy thus 
distributed to rural dwellers is relatively quite smal!, its 
influence on the economic life of the Province is already 
a factor of great importance. The problem of keeping the 
younger generation on the farm and making farm life at- 
tractive is greatly helped and in some cases solved by the 
coming of electrical service. 


LTHOUGH the province of Ontario has many water 
powers, distributed throughout its area, nevertheless, 
the extensive natural storage of the Great Lakes, resulting 
in the exceptionally uniform flow of the Niagara and St. 
Lawrence rivers, coupled with their concentrated falls and 
rapids, and the satisfactory 
basic engineering conditions 
for development, make these 
rivers unique for the furnish- 
ing of large quantities of 
hydro-electricity at low cost. 
It should be recognized 
that along with the develop- 
ment and widespread distri- 
bution of electrical energy 
under cooperative municipal 
ownership, there has also 
taken place in various parts 
of the Province a_ great 
development of electrical 
energy for individual in- 
dustrial purposes. The favor- 
(Continued on page 650) 


NTERING the Province in the grey dawn, I 
saw through the car window a little mud- 
stopped log cabin, old, black, listing to one 
side, and blazing with light. The power line 
from Niagara, striding past on giant stilts 
had dropped a wire casually upon this rem- 

) nant of a past age and dragged it into the 2oth century. 

_ The large cities—Toronto and London—have been made 

_ just as ruthlessly contemporary; I found their people using 

the electricity derived from Niagara Falls to operate their 

homes and their industries at rates which are only a fraction 
of what we pay. And as a result these cities were clean 
and prosperous—clean because there was very little soft 
coal burned and so almost no smoke in the air; but also 
because every electric device which cleans without dust is 
in common use. But if the large cities were made so desirable, 

_ why should folks stay out of them? Was the answer to 

_ this to be found in smaller places? - 

I went to the city of Woodstock, the perfect flower of 

the Hydro towns. This has a population of about ten 

thousand; the foreign inhabitants are six Poles, twelve 

' Chinamen, ten Negroes, and twelve Italians—‘“if it ain’t 
changed since they was counted last,’ my driver told me. 
The town line is hard to identify because the farms blend 
gradually into the large fields on the outskirts, the large 
fields edge up against the smaller yards, the little plots of 
ground crowd up to the short solid row along Main Street. 

The social life of the town shades out into that of the farms 
in the same way. I set out to call on four women of whom 
I knew. One after another, I found them out. 


“T could have told you,” said my driver. “It’s what they 
call a ‘pink tea’ or maybe they’re playing bridge. Every 
) lady that ain’t got a automobile of her own has had a taxi 
taking her out to Colbert’s farm and they ain’t coming back 
| till supper time.” 

_ Later I saw the Colbert farmhouse. Mammoth silos 
towered above it with the barns set a little below, the smooth 
drive curved up to the door with autumn leaves blowing 
across it and an electric light at the gate to guide the coming 
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For these evils—the concen- 
tration of too many people in 
the cities, and the isolation, 
loneliness, and winter idleness 
on the farms —the Province 
of Ontario is trying the re- 
medy of cheap power. 

is it working? 


How 


and after 


Following the Hydro 


By MARTHA BENSLEY BRUERE 


and going guest.. Obviously the farmer’s wife who lived 
there was part of the social life of the town. 

But on the day of her pink tea I wandered along Main 
Street and talked with such uninvited males as I could 
discover. “There was the local newspaper office, very trim 
and ship-shape and very, very busy. 

He was a brisk man—the editor. He owned a chain 
of three papers published in three neighboring towns and 
each community shared in the benefits of the combination 
news service. Between telephone calls and calls from his 
staff he told me about his town. 


T had no poverty—that is, none that lasted right zlong. 

Sometimes a family would be in hard luck for a while 
and have to be helped out, but they didn’t need any charitable 
institutions. The neighbors looked after what had to be 
done. He didn’t seem to remember much about crime. 
There wasn’t any that you had to keep thinking about. 
Work? Oh yes—work for everybody all the time. ULabor 
shortage? Maybe somebody might want more workers 
than they had but then there was usually some farmers’ 
sons or daughters ready to come in for a while. Not many 
servants in the town. Most women did their own work. 
They had everything to do it with. But had I seen the fac- 
tories in Woodstock? No? Well, after I had looked at 
them I would understand why there was work for everybody. 

I told my driver to take me to every factory or manufac- 
turing establishment in the town. 

“There’s what you would call two factory districts,” he 
told me. ‘Oh, they’re all run by Hydro; we don’t have 
any other kind.” 


HIS is the catalogue of the industries of Woodstock 

in the order that I saw them: a braid and edging mill; 
a tannery; flour mill; a knit underwear mill; a lumber 
company which made sewing machine tops and dash boards 
for automobiles; a machine company; a printing press; a 
pipe organ company; a piano company—not doing much 
now because they supply the English trade and “they aren’t 
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buying much over there’; another underwear mill; a factory 
to make concrete mixers; a factory to make farm wagons and 
dump carts; a paper bag factory; a tapestry mill just taken 
over by an American firm; a combination lumber company 
and building contractors; a company making concrete pipes; 
a green house specializing in chrysanthemums, (this used a 
good deal of coal in addition to its hydro) ; another organ 
company; a lumber company making wheels and sleigh run- 
ners which, being steamed into shape, required coal in 
addition to electricity; an establishment which made brass 
curtain rods; a stove and furnace factory; a dairy and milk 
bottling plant; a manufactory of seed planters and lawn 
mowers; a maker of farm wagons and Buster Brown wagons 
for children; a chopping mill; another knitting mill; a 
hosiery mill; a candy and biscuit factory. Of these twenty- 
eight industrial plants, several have been built since the 
coming of Hydro and more than half have been improved 
and enlarged. The largest of these establishments of which 
I got the record employed about two hundred men and 
women, and the smallest ten. In this diversified collection 
there was work for men and women, for skilled and unskilled 
—work seasonal and work steady. It was an incredible 
number of industries for so small a place—why were they 
there? First there was no differential against them: power 
came to them at exactly the same rate as to the manufacturers 
of Toronto, an absolutely reliable supply—for Niagara 
runs 365 days a year. Second, they had an intelligent supply 
of labor which was far more dependable than in the cities, 
for over 80 per cent of the town’s people owned their homes, 
and the house owner stays put. People did not have to 
go away in order to earn a living. 

Neither did they have to go away to get an education, 
for in addition to the rather imposing high school, there 
was a small college. 

And there was a good-sized hospital with a new wing 
building. They need not go away if they were ill. It was 
a well balanced town. 

I sat in the office of the local druggist, breathing the 
clean smell of drugs in a perfect blaze of electric light 
and absorbed more information. He ran on this way: 


Of course they leave the farms around here! ‘They leave 
the farms everywhere if there isn’t enough land to keep them 
busy. Suppose a farmer has enough land to farm himself or 
with one son to help him—and then he has four sons! About 
three of them have got to go away, haven’t they? I’m a farmer’s 
son myself; one of my brothers is on my father’s farm. We 
knew of course that some of us would have to go, but it was 
a mistake always to put it up to us that we would have go to 
the city. They wouldn’t do that now. Folks realize that you 
can live just as easy on a farm as anywhere else, and if there 
isn’t room for you on your father’s place, why, there’s all 
Alberta and Saskatchawan. Plenty of young men from about 
here go out there for the harvesting—they get big wages and 
have a chance to see if they like the country. Some of them 
settle there, or maybe in the States. Of course it’s not like 
our farming, they don’t have Hydro. 

Do we use Hydro? Of course we do! Our last bill? Average 
five to six dollars a month, and we have a stove and a grate and 
all our lights and a toaster and an iron and a sweeper and a hot 
water heater. But we’d have it if it cost twice as much. Why, the 
stove alone i worth three times the whole bill. Now last Sunday 
we put the dinner—there was a duck and things—well, we put it 
all in the stove before we went to church and didn’t think of it 
again till we were ready to set it on the table. And the way it was 
cooked! You going to be here next Sunday? If you were I’d 
ask you down to have one like it. There’s no way to roast duck 
that’s up to the electric stove. 
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It was always like that. I think I could have eaten Hydro 
cooked food the rest of my natural life—people were so 
anxious to show me what their equipment would do. It was 
like showing off a precocious child and much safer. 


AST of all I went to the Hydro showroom where device: 
for use in the home were exhibited. An old couple 
who lived on a farm six miles outside the town were con- 
sidering the relative merits of three electric cook stoves— 
attracted to one by a light that burned warningly till all the 
burners were shut off; to another by a griddle that got hot 
quickly; to a third by an oven which held the heat a long 
time. I left them still undecided and went to the office 
to see the chief representative of Hydro in the town. | 
He was at the moment a very busy man. A report was 
due from him that evening and he was finishing up his 
records. I gathered just a few facts. Here they are. In 
the town are 10,300 people. Two thousand homes are served 
by Hydro. If the families average five people each that mean: 
that practically everybody in the town is an electric customer. 
Four hundred and twenty-five of these two thousand home: 
use electric cook stoves. For one quarter of the town—it is 
divided into sections—the records were completed while I was 
there. This section includes 102 families who cook by electri: 
city. Twenty-five per cent of these 102 have water heaters ir 
their bath rooms, and all of them have light and most of the 
small appliances such as sweepers, toasters and electric flat 
irons. ‘The average monthly consumption of these families 
was 448 kw. and their average monthly bills were $4.96 
And a ton of coal to run a cook stove a month would cost 
in Woodstock about $15! 

I went back to the show room. At first I thought that 
the same old couple were still studying the stoves, but z 
second glance showed me another pair of about the same age 
and the same speckless respectability, with the same Ford 
patiently waiting outside. 


T seemed to me that in Woodstock the cure of chear 

power was pretty effective. Ten thousand people were 
living together without crowding—living in houses of thei 
own with bits of green around them and a chance for garden: 
if they chose. They were living in cleanliness and apparent 
decency. They were living in domestic ease through 
plentiful supply of power at low enough rates so that they 
could use as much of it as they chose. They were living 
in the practical certainty of work enough for all of ther 
all the time. ‘The eight hour day prevailed and such wages 
as I was able to get the facts about were fair. For amuse 
ment there were two moving picture shows. There was alse 
a social life as witnessed by the bridge party on the neighbor- 
ing farm. If they left Woodstock for a great city it wa: 
not in search of work, or the conveniences of life, or social 
intercourse—but for some subtler, more personal, less de- 
finite reason—and as a matter of fact they tended to stay 

A town of 10,000 may not be a fair example. But 1] 
pursued the problem through a long series of little clean 
Hydro villages with anywhere from a thousand to three 
thousand inhabitants: Petrolia, which I approached through 
a sparse growth of oil well-derricks, where the slow electric 
pumps were chugging along competently with never a man 
in sight to supervise them; Watford, with its vine draped 
wire mill, the home of the fly swatter, though that is onlv 


front of an old yellowing brick church. 
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one of its products, where the company stipulated for Hydro 
_ and a water system as a condition of keeping their plant in 


operation; Norwich, with its processions of farmers carting 
wagon loads of apples to the vinegar mill, and milk to the 
condensing plant, with the payments on its electric light 
bonds all provided for and $10,000 in the bank to be used 
in further betterments, or in a reduction of rates. These 
and many more like them with electric apparatus to make 
home life easy, and cheap power to make wage earning cer- 
tain—towns which are neither growing nor dying but re- 


main small farming and industrial centers. 


Intermediate between the villages and the open country 
stand the hamlets, usually where two township roads cross; 
a store and a blacksmith shop, a church with a parsonage, 
the home of the doctor and two or three houses, sometimes 
the school—fifty residents at the outside. 

“That,” said the representative of the Hydro Commission, 
“is where I first went to tell them about Hydro—-that 
blacksmith shop. Sat on the anvil which had plenty of time 


to grow cold while they asked me questions. There was one 


kerosene lamp and it smoked. Now look at it!” 

The place was a blaze of light! 

In another hamlet I found myself stopped abruptly in 
The Hydro rep- 
resentative told me— 

When they got Hydro in here, they wanted to get it into the 


church the first thing, so on Saturday I had it connected up. 
Then on Sunday Sir Adam Beck spoke in the church, and Lady 


Beck gave the music. Well, what he said was as good a sermon 


as I ever heard. I don’t remember if he used a text or not, 
but the thing he spoke about was “Let there be light.” And 
there was the Hydro while he talked blazing all over the place. 


| ie another hamlet I found the wife of the physician enter- 


taining four ladies at tea. We played conversational 
battledore and shuttlecock, between what they wanted to 
know about the states, and what I wanted to know about 
Hydro. 

“Do you suppose that anybody here would give up 
Hydro?” I asked as I was leaving. 

An old lady stopped her knitting and looked at me 
severely. 

“There ain’t none!” she declared. 

From the hamlets it’s a smooth slide into the farming 
district—the real Hydro country. We sped along on concrete 
roads, smooth, wide, following the long roll of the ground 
like bands of braid sewed on for trimming. Sometimes 
the poles carrying the wires followed us companionably 
along, sometimes the great steel towers marched off indepen- 
dently across the fields. If we were hunting some particularly 
intelligent farmer the answer to our inquiries was always: 

“Follow the Hydro.” 

And we always found him by following it through. 

The Hydro road led us periodically past little square 
buildings into which wires seemed to plunge and then emerge 


refreshed for further journeying—transformer stations where 


the current was “stepped down” for home use. ‘They were 
about the size of anybody’s dining room, and after I had 
peered into two or three and found them empty, I asked 


where the men were who ran them. 


“Why nobody runs them! They run themselves! Once 
in a while they are inspected of course, but that’s all.” 

Not much labor power is required to provide the farms 
of the Hydro country with light—a man to inspect occasion- 
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ally as balanced against the need to fill hundreds of kerosene 
lamps and polish smoky chimneys. 

I followed the Hydro far out in the country to the home 
of a dairy farmer. It was late afternoon and his wife in a 
fresh house dress with her greying hair piled high on her 
head had leisure to sit and rock and talk with me. The 
dinner was cooking itself in the electric stove, the electric 
washing machine was open and drying after the weekly 
wash. 

“Nothing to do by hand but the wrist and collar bands,” 
she told me. ‘‘Annie!” she called to her sixteen-year-old 
daughter. “You better iron out a couple of the boys’ shirts. 
They'll want ’em if we go to the movie after supper.” 

So Annie placed the ironing board in the doorway where 
she could talk as she worked, connected the electric iron, and 
went serenely to work. A back breaking farm washing 
done and the family gay and ready for a six mile drive to 
town in the evening! ‘Two little girls ran in from school, 
and then there were noises from the barn. ‘The cows were 
coming up. My hostess went to speak to her husband and 
soon there were sounds of a farmer getting himself cleaned 
for company. Presently he came in an asked if I wouldn’t 
like to see the milking. They were using three electric 
machines that night. It is the safest way I’ve ever seen to 
milk a cow! In the barn I met two nice sons of going-to- 
the-city age—but not gone, and with no present intention 
of going. One of them told me, 


You can milk a good cow almost as quick by hand as you 
can with a machine if you’re a good milker, but you can only 
milk one at a time! With these, either one of us can do the 
whole twenty-three about as quick as we could do three by 
hand—and no hard work about it either! 


ACK in the house, I asked if my hostess had an electric 

sewing machine, and she said “No,” she didn’t use the 
machine enough to bother with a motor. It was so cheap 
to get clothes ready made and they looked better. She didn’t 
like sewing anyway and the mending was as much as she 
cared to do. 

“What are you and your neighbors going to do with the 
free time Hydro gives you?” I asked her. 

She fixed me with a stern, and antagonistic eye. Obviously 
I had been tactless. 

“Something we like better than house work, I should hope. 
What do you do?” 

And that’s what I found all through the Hydro country— 
farmers’ wives doing something they like better than house 
work. In one case a flower garden lovely even in October; 
in another case singing lessons; again it was visiting about 
or joining a women’s club in the village; sometimes it was 
just time to rest. 


ND again I followed the Hydro to the home of a Man 

who kept Bees. There is a story goes with that man. He 
had a large rolling farm on which he planted more than 
his share of apple orchards, and plenty of red clover, and 
then began on bees. He is one of those rare people whom 
bees like. He can take them in his bare hands, dip masses 
of them up like water when they are swarming and they do 
not sting him—instead they fill his hives with honey and his 
purse with gold. And his swarms increased so that the 
blossoms in his orchards and his clover fields were not enough 
to feed them and he boarded them out with his neighbors. 
Now, hives set in the orchard mean plenty of bees while the 
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trees are in bloom so that the pollen will be carried to every 
flower and the trees hang thick with fruit. So the bee man’s 
bees were welcome boarders, and when he gathered the hives 
up in the autumn they were invited to come again. He laid 
aside money so that he could leave the farm to his son, and 
go to town where the mechanics of living would not press 
so heavily on his aging wife. 

And then one day the representative of the Hydro Com- 
mission came down his road and tried to persuade him to sign 
the twenty year contract which would bring the lines to his 
house, telling him how much easier the house work would 
be, and how they could have running water in the house, 
pumped by Hydro, and light, and an electric stove, and all 
the things he had expected to get if he moved to town. 
The Bee Man asked for two days to consider and when the 
Hydro representative came back he signed the contract. 


You see, we were just about ready to do something very 
important—we were going to town to live. And I got to think- 
ing about how I was going to miss my old dog that I’d raised 
from a pup, and how I’d have to come miles if I wanted te pull 
an apple off that tree by the gate, and the lilacs we’d planted 
over by the fence, and all the things that had happened in the 
forty years we’d, been married and living in this place, and so 
we've decided that we'll just take Hydro and retire right here 
on the farm. 


And now he and his wife are still in their own home— 
“retired.” And his son for whom he has built a house 
across the road, is running the farm. “They have a cold 
storage place for their ever-increasing crop of apples, and 
proper winter quarters for their profitable bees, and the old 
man and his old wife potter about happily with their old dog 
and pull the apples from their favorite tree and smell their 
lilac hedge, and live in a sunset of contentment. 


T seemed appropriate to leave the home of the Man who 

Kept Bees and follow the Hydro along the smooth roads 
till its steel towers stood out black against the sunset and 
the whole of Ontario was a field of fire fenced in by a ring 
of electricity, and not a factory chimney in any of the distant 
towns to smudge the sky with black, and all the whirling 
windmills that had once set like great daisies against the 
sky, broken and wilted and useless, and all the mud roads 
turned to concrete, and all the pioneer poverty done away. 


The red sunset turned to black rain and we began to » 


make haste slowly for we were in a dairy country—little 
herds of cattle were crossing the road, and when has a cow 
been willing to make way for a car? They sloshed across 
the bright line of our headlights toward the twinkling lights 
from the barn doors, the rain streaming from their sides. 
Further on when they were all housed the rows of barn 
windows blazed out brilliantly like factory lights in a town, 
for it was milking time. And then we began to see the 
kitchen lights flash up, and when the milking was done and 
the long rows of barn windows dark again, lights came into 
the dining rooms, and an hour later we would see through 
the rain that it was the sitting room. lights that were 
on, so that supper was over and the dishes done and 
the family settled to enjoy a longer evening than had ex- 
isted for them before Hydro 
had shortened the work day. 
The rain blew in straight flat 
sheets and the gate lights that 
some of the farmers had left 
burning shone at us like very 
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wet stars. Then the lower floors went dark and the 
upstairs lights shone through the curtains, and there were 
all the farm families taking their hot baths, and reading 
their last minute stories, and finally pulling the coverlets 
over their shoulders and switching off the lights in the 
certainty that the breakfast oatmeal was hot in the insu- 


lated oven, that there would be hot water in the morning — 
and no cook stove to start and no pre-daylight stoking to do — 


but the furnace, and that’s no more than a city dweller may 
have on his mind. And then the farm houses began to go 


black and we drove on in darkness for the Hydro Country ~ 


had put itself to bed. 


HE success of the Ontario experiment is due to a com-, 


bination of factors, I do ‘not know which should be 
called first or last. 

The farms in the Hydro Country are generally small. 
Two hundred acres is considered too much and somewhere 
between one hundred and one hundred and fifty about right. 
Under the Ontario conditions, a strong intelligent farmer 
can work one hundred acres reasonably well by himself. 
As his sons grow old enough to help him he can cultivate 
about fifty more. A birth rate great enough to produce 
more: than one son per family creates in a region of small 
farms a human surplus that must be drawn off. While farm 
life was as hard and lonesome as it was before good roads 
and automobiles and telephones and Hydro came in, not 
only all the surplus sons but the one who would naturally 
succeed his father tended to go to the towns where life is 
easier and the social needs of a gregarious animal are better 
met. But with Hydro life on the farm is not so hard. Young 
men and women who have grown up in the midst of electric 
equipment are not so reluctant to go to new farm lands where 
such mitigators of toil are in prospect, nor at all adverse 
to staying on the paternal acres where they already exist. 
The farmer’s son in the Hydro Country knows the nearest 
village pretty well. It has—in the Hydro Country, some 
sort of industry, usually more than one, where he may have 
already worked between seasons. ‘This is the first stopping 
place for the farmer’s son who is not going to be a farmer. 
Sometimes he stays there. ‘But more often he goes on to a 
place, with from ten to twenty thousand inhabitants, and a 
variety of industries in one of which he finds work; settles 
down, marries and establishes a home. “These small industrial 
centers are becoming an effective dam to keep the flood of 
population out of the great cities—in the Hydro Country. 


ND then all through the Hydro Country I saw what I 

saw at the home of the Man Who Kept Bees—a 
house built by the father for the son who stays at home. 
And this means that plenty of farmers are retiring on the 
farm, and plenty of sons are taking over the cultivation 
of the land, so that the basic need—that the soil shall be 
tilled—is being met. 


I came back toward the everlasting, swirling, rushing, source . 


of Hydro—past the tiny log cabin with the electric lights 
—and across the suspension bridge high above the tumbling 
green water which has succeed- 
ed in turning industry back up- 
on the land, has checked the 
human tide toward the great 
cities, and created a land with 
no visible signs of poverty. 
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The vice president of the West Penn Power Company and his labor foreman checking up at a super sub- 
station; in a way, they stand for capital and labor against a background of lightning arrestors and oil switches 


Cast of Characters 


in the New Drama of the Power Makers 


WORK PORTRAITS BY LEWIS W. HINE 


F the United States were to throw open vast territories for settlement, as in the days of the 

Oregon trail, the covered wagons would be driven by men of the frontier type. If gold were 
to be tound in a remote range of hills, prospectors would flock there. Automatically oppor- 
tunity would sift out from settled populations and settled industry men of the venturesome type. 

Somewhat the same thing has happened with the throwing open of the new industry of 
power making, reaching as it does from the sources of energy back in the hills to the centers 
of human congestion and congregate manufacture. The visitor to a power plant is struck by 
the youthfulness of the men, their resourcefulness, their humor. He is struck by their sense of 
responsibility and power, which goes not so much with muscular strength as with control over 
a force greater than their own. They are men with clear-seeing eyes and slow hands. They are 
neighbors to a danger swifter than a cat. They are explorers and builders. The power makers 
have been chosen by a process of natural selection as deft and certain as that which chose the 
pioneers and the gold seekers. 
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FURNACE REPAIR FOREMAN 


MEMBERS OF THE WORKING FORCE 


Above — a couple of electricians, below —a labor foreman and a “super- 
shoveler,” as the man who runs a modern stoker might be called 


-— “<3 MENSIN§THE MANAGEMENT END 


The president of a!power company, his superintendent, the chiet engineer of 
a power house, and a construction engineer 


COAL MINE AND POWER PLANT 


Aeroplane view of the Colfax Plant of the Duquesne Light Company, eighteen miles above Putsburgh 

on the Allegheny River. The mining village of Harwick can be seen at the top (left center) of the 

picture. Thence the coal is brought direct from the mine by railroad to the great storage space, back of 

the plant, which accommodates 200,000 tons. The Colfax Plant is capable of generating 120,000 kilo 
watts or 160,000 horsepower. A new unit is under construction at the right. 


———— 


SIMPLE logic lies back of Pennsylvania’s 
intense interest in power: it uses more than 
any other state in the Union. In the steel 
industry alone, within a radius of thirty miles 
| of Pittsburgh, a volume of power is used 
‘ which is the equivalent of two-thirds of all 
he power used in the entire district between Washington 
ind Boston, and running back as far as the line of Harris- 
yurg, Pennsylvania. Of coal, our chief reliance for power, 
Pennsylvania produced last year over 40 per cent of the na- 
tional output. Our major railroad systems are pivotal in na- 
tional transportation; and with them the power problem is 
aver uppermost—never more so than as they approach com- 
plete electrification. For this reason Governor Pinchot with 
the hearty cooperation of the legislature established a Giant 
Power Survey Board to inventory the state’s energy re- 
sources and make recommendations for their utilization. 

Under the system of private ownership common in Penn- 
sylvania, such inquiries in the past have naturally been con- 
fined largely to a study of steps designed, primarily, to ad- 
vance private interests. The present inquiry, on the contrary, 
will be based on a study of social needs: we seek to find out 
how power can be made to contribute to the fulness of life. 
We believe that electrical technology has advanced to a point 
where the use of current can be made so inexpensive as to 

vitalize the whole social fabric. The willingness of the 
Private agencies occupying the field to meet proper social 
requirements will be assumed. 

One of the most frequent criticisms of our age is that 
we do not use the technical and other information at our 
disposal. This is true even in the electrical field. Giant 
Power then is an effort to take advantage of certain broad 
‘propositions affecting the generation and use of electricity 
which are as A B C to Edison—and were to Steinmetz— 
and ‘yet which have not gained recognition in the every 
day world of human affairs. 

; It would seem that no power system for Pennsylvania can 
‘satisfy reasonable expectations except as provision is made 
for large sized stations—say not smaller than 500,000 kw., 
located at or near the mines, supplying current to a trunk 
system of transmission lines reaching 220,000 volts with 
large capacity to carry 
power long distances, and 
providing for the recov- 
ery of the by-products of 
coal that are now gene- 
rally wasted in smoke. 
According to Sir John 
Cadman, president of the 
t British Institution of 
_ Mining Engineers, 
_ Avvery few years may see 
it a penal offense to burn 


integrated transmission a 


The Vista of Cheap Power 


HE Giant Power Survey of Pennsylvania breaks the binding 
cords of technical precedent: it seeks to find how power can 

be made to “contribute to the fulness of life.” It reckons with 
human as well as engineering factors which were comprehended in 
such earlier concepts as “superpower.” Giant Power would link 
the energy of mines with that of waterfalls, recover valuable by- 
in bituminous coal, supply current to the trunk lines of an 


energy to the farm and reduce rates to the small consumer in ways 
that will “revitalize the whole social fabric.” to 


The Long Look Ahead 


By MORRIS LLEWELLYN COOKE 


Director, Pennsylvania’s Giant Power Survey 


raw coal in any of our towns. * * * While the popular view of 
coal is that it is something to be burned, the scientific view is tend- 
ing to be precisely the opposite. It is that coal is too valuable to 
be burned, that to burn it is to squander it, that the by-products 
of coal (ammonia sulphate, benzol, creosote, tar, gas and crude 
light oils) are of greater moment than the coal itself and that 
not until these by-products have been extracted, should the 
residuums (i. e. the heat producing constituents) be used. 


N operating an electric plant ‘‘par’’—to use a golf terem— 

means working the equipment to full capacity through 
the entire twenty-four hours and every day in the year. This, 
of course, is an impossible achievement, for in order to insure 
continuity of service every station carries extra equipment, 
known as ‘“‘standby,” as an insurance against accidents. 
Again, every station has its periods—both daily and seasonal 
—of greatest demand and at all other times facilities ab- 
solutely required by these “peaks”? may stand idle or bz used 
at less than full capacity. In order to fill in the valleys 
between the peak demands for current, every station 
cultivates a diversified use for its product. It is found that 
the larger the number of customers and the more broadly 
these are distributed as to character and use, the steadier 
will be the demand. The measure of this character of 
demand is known as the “diversity factor.” It is only one 
of the considerations affecting the “load factor” of a station 
or a system. By load factor is meant the actual accomplish- 
ment during a day or a month or a year in relation to the 
theoretical ‘‘par’ for the same period, calculated from 
the maximum demand during that period. These annual 
load factors vary in large representative plants from about 
40 per cent to 64 per cent. Therefore an integrated trans- 
mission and distribution system, pooling every kind of 
demand for current, and at all times, is requisite if we are 
to accomplish such obvious economies as attend filling in the 
valleys and flatting off the peaks. 

The public should be on notice that the most economical 
electric service implies complete integration for any given 
“pool of power” or district which because of technical con-. 
siderations, such as the economical transmission distance, 
should be treated as an operating unit. Within such an 
area anyone having energy to dispose of will pour it into 
the pool; anyone re- 
quiring power will with- 
draw it. To make this 
feasible, a centralized 
control involving at least 
half a dozen states is ne- 
cessary in the northeastern 
section of the United 
States. This means such 
complete interlocking of 
all electrical facilities as 
constitute monopoly, 


system; spread electric 
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and monopoly on a wide scale in energy, perhaps the most 
important factor in our material life. Whether as a public 
or as a regulated private enterprise, it still spells monupoly. 

The consolidation and expansion of electric companies 
and systems is now going forward at a rapid rate. “Theo- 
retically, this process is under both the supervision and con- 
trol of our public service commissions; but the day to day 
grind of rate cases and other relatively minor matters al- 
most preclude any vital participation by these commissions 
in planning out the new electrical day. 

So that the establishment of large sized by-product and 
power stations, located near the coal mines, supplying cur- 
rent to the trunk lines of an integrated transmission and dis- 
tribution system which also carries the electricity derived 
from water power; the while making possible the distri- 
bution of current to the rural population; together with 
a reduction of rates, especially to the small consumer,—these 
are the immediate and 
definite objectives of pepop-p ws 
Giant Power. Pen | 

HIS program is one 

which is capable of 
fairly full development 
within the state lines of 
Pennsylvania, which can 
provide for herself un- 
limited electrical power 
at a cost probably as 
low as anywhere else in 
the United States, and 
is not therefore depend- 
ent on any form of in- 
terstate cooperation. But 
in the interest of nation- 
al well-being, and_be- 
cause of technical con- 
siderations, the present 
state administration is 
convinced that electrical 
development should not know state lines, and believes that 
there is ample room for interstate cooperation especially 


a) 
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between New York and Pennsylvania and each of the neigh- , 


boring states. 

Imagine building trunk line highways in either New 
York or Pennsylvania without regard to the highways sys- 
tem of the other State! The arguments for planning on 
an interstate scale are much greater in the case of an elec- 
trical trunk transmission line—a main highway for energy 
as contrasted with a main highway for vehicular traffic. 
And yet consider the absurdity of having a road of the 
character of the Lincoln Highway on the Pennsylvania side 
spill its trafic into a township dirt road on the New York 
side. The same arguments for a unified system are to be 
found at the border in both cases. ‘But in planning for 
the transmission of electric energy, provision must also be 
made for those adjustments in operation made necessary 
by accidents at far away points. It may happen, for in- 
stance, that a temporary power shortage or an interruption 
in the service in central New York may be met by a di- 
version of current from southwestern Pennsylvania. With 
our principal power supplies located on the Niagara, St. 
Lawrence, Delaware and Susquehanna Rivers, in the Adi- 
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The man at the hoisting machine is the connecting link between the 
mine and the power house at the mine mouth 


rondacks and in the coal fields of Pennsylvania and West) 
Virginia, state lines have about as much relevancy as 
ward lines have in planning a metropolitan water supply. 

Estimates of the electrical demand by industry, by the) 
railways, and for commercial, urban and semi-urban resi- 
dence use are made with comparative ease, even for some? 
years ahead, on the basis of known present rates. It is 
more difficult however to estimate the increased consump- 
tion which will undoubtedly follow rate reductions inher= 
ent in any Giant Power program. 4 


HE rural demand however is in an entirely different 
pee We cannot name with any certainty the percentage 
of farmers to whom current at present rates will be attrac- 
tive, nor what difference lower rates would make. Ap- 
proximately 50 per cent of the population of Pennsylvania, 
or 3,500,000 people, are now without access to electrical 
service; the percentage 
of the whole area of the 
state not reached ° by 
distribution lines is much 
greater. One of the ob- 
jects of the Giant Power 
Survey will be to deter- 
mine the approximate 
cost of reaching a very 
large percentage of our 
rural population and 
then to make suggestions 
as to the financing which 
will be required to carry 
electricity to the farms. 

Within the electrical 
industry there is a grow- 
ing interest in this ru- 
ral load. While in size 
it does not compare with 
the industrial, it is broad- 
ly speaking an “off peak” 
load and is not as sub- 
ject to seasonal fluctuations or to the variations due to the 
business cycle as is the industrial load. But the industrial 
load because of its relatively large volume is, and probably 
always will be, the great consideration in laying out trans- 
mission lines and therefore the Giant Power Survey is mak- 
ing an effort to determine probable industrial demand ten, 
twenty and thirty years hence. 


HE super-power idea, as contrasted with Giant Power, 

came into vogue during the Great War. Because of the 
discrepancies between the demand for power and the supply 
at various manufacturing centers, the government adopted 
the policy of forcing inter-company connections where this 
would permit the transmission of current from areas of 
excess to areas of shortage. Each company held exclusive 
rights in a given territory and with very few exceptions, 
avoided any connection with companies operating in adja- 
cent territory. However, developments in the art of long 
distance transmission and a growing recognition of the 
economies resulting from any widening in the territory 
served, prepared the companies for an era of inter-company 
cooperation. Such inter-company cooperation is taking place 
between the Duquesne Light Company in the City of Pitts- 


burgh and the West Penn Power Company, occupying a 
wide territory surrounding that city, which have agreed to 
buy and sell from each other current which is exchanged 
at 17 points of contact between their two systems. Within 
the last few months, tie lines have been laid under the 
Delaware River connecting the Philadelphia Electric Com- 
pany operating in and around the city of Philadelphia 
‘and the Public Service Corporation of New Jersey, operat- 
ing in all parts of the state of New Jersey. 
Interconnections between separate companies on the West 
Coast give a continuous line for twelve hundred miles from 
| Portland, Oregon, to San Diego, California. Inter- 
‘connections between the companies operating in the 
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Carolinas, Georgia and Alabama made it possible during a 
‘recent drought in North Carolina to supply the shortage 
‘with current from the Sheffield steam plant at Muscle 
‘Shoals, Alabama, some 800 miles by transmission line. 
‘The same type of developments is going on in New Eng- 
Jand and in other parts of the country. 

_ With the rapid increase in the demand for current and 
the lowering of station costs through the use of larger gene- 
“rating units we see companies, which heretofore manufac- 
_ tured current at a number of small stations, seeking to 
build up one large scale plant and either dismantling the 
former stations or maintaining them for emergency service 
| aad The district where I have my country home was 
formerly supplied by current from a station equipped with 
260 horse power reciprocating engines and located 8 miles 
way at Doylestown, Pennsylvania. Several years ago we 
Twere transferred to a somewhat larger station at Yardley, 
Pennsylvania, equipped with 1,200 hp. reciprocating engines. 
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Through the purchase of the Bucks County Electric Co. 
by the Philadelphia Suburban Gas & Electric Co., about 
July 1, 1923, we get our current from the Crombie Station 
near Phoenixville, Pennsylvania, some 35 miles away where 
there are two 5,000 kw. and two 10,000 kw. General 
Electric steam turbines. The day cannot be far distant 
when this source of supply will make way for 50,000 kw. 
units—perhaps much larger—located nearer the coal supply 
at least 125 miles away. 

What is the distinction between Giant power and super- 
power? 


‘The super-power conception-—both as to its strength and 


This map by George H. Ashley, 
State Geologist of Pennsylvania, 
shows the relative power capacities 
of Niagara Falls in contrast with 


Total power of Niagara both sides 
if all water is used 


Pennsylvania coal fields 
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_ Each chimney on the power houses in the coal producing counties of Pennsylvania, shown on this map, represents coal enough 
in the county to produce a million horsepower for five hundred years. 
of the power derived from Niagara from the American side under the present treaty. 


Each wire represents 400,000 hp., the equivalent 


its inadequacy—found expression in the superpower survey 
conducted for the Department of the Interior by William 
S. Murray, a consulting engineer. Essentially this super- 
power idea consisted almost entirely of a tying-in of ex- 
isting facilities and the gradual elimination of the units 
operated at relatively high cost. By-product recovery was 
only casually mentioned. Some of the largest stations were 
to be located on tide water, thus requiring the indefinite 
continuance of the uneconomic transportation of coal] long 
distan¢es from the mines. ‘There is scant mention made 
in the superpower report of the interest which the small 
user—especially the farmer—has in lower rates and wider 
distribution. 

Mr. Murray says that superpower is a system that 
‘vould furnish power to the railroads and the industries 
within the territory between Boston and Washington” and 
“would and should fail to achieve its purpose if it should 
seek to supplant or even to compete with existing electric 
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utilities. . . .“ The market for superpower energy will be 
furnished by the electric utilities, the industries and the rail- 
roads.” Super-power ‘“‘comprehends a plan of power pro- 
duction that includes the generation of electricity by steam 
at tide water and on inland waters where a sufficient quantity 
of condensing water can be obtained.” Super-power “will 
be a regional system supplying power ... to the two 
agencies that are most vital to American existence—industry 
and transportation.” 

Mr. Murray’s conception was undoubtedly useful in 
educating the industry to the logic of interconnections but 
otherwise it left the field of power integration practically 
untouched. It should be recalled that even fairly wide- 
spread interconnections do not necessarily give access to the 
cheapest power or spell low rates to the consumer. In fact 
even high voltage interconnections between companies may 
accomplish relatively little in the absence of a high capacity 
trunk transmission system connecting up a large number of 
customers and a big demand over great distances with the 
lowest cost sources of power. 


[ANT Power, like the superpower idea, also had its 
Grew during the Great War. Robert W. Wooley, 
then a member of the Interstate Commerce Commission, in 
a series of forceful and far-visioned memoranda, addressed 
to President Wilson and other government officials, called 
attention to the great economies which might result from 
a unification of the railroad and power fuel supply with the 
almost feverish by-product activity occasioned by the demand 
for the chemical toluol—one of the constituents of gun 
powder, and a coal by-product. 

Under the inspiration of Bernard M. Baruch and the 
active leadership of Eugene Meyer, Jr., an Emergency Power 
Bill was drafted, and had the war continued, this bill would 
have passed and several of the suggestions now embraced 
in Governor Pinchot’s conception, such as sendipg current 
from the mines to cities on the Atlantic seaboard, and by- 
product recovery, would have been incorporated into the 
unified power system contemplated by the Act. 

Giant Power does not acquiesce in, and in fact actively 
protests against, the tremendous wastes due to a failure 
to recover the valuable by-products contained in all bitum- 
inous coal. 
for power purposes in Pennsylvania alone between forty and 
fifty million tons a year of bituminous coal divided about as 
follows: 


(a) mate DItuMminOUS eImINcSi et eee 3,500,000 tons 


(b) for electric public utilities .......... 4,000,000 
(c) by industries (including direct applica- 

tion of heat or process steam) between 

17,000,000 and 24,000,000 tons, say. ...20,000,000 “ 
(d) for locomotive fuel between 14,000,000 

and 21,000,000 tons, say 


“ce 


So far as we have been able to discover not one pound of 
this is processed for the recovery of by-products. 

But it is frequently said that there is no market for these 
same by-products even if they were to be recovered. ‘This 
was formerly the line of argument used to defend the waste- 
ful bee-hive coke oven. But, during the last five years 
especially, that wasteful mechanism has been so rapidly 
replaced that in 1922 almost 80 per cent of all the metal- 
lurgical coke manufactured in the U. S. was by-product 
coke. In fact there was an increase during 1922 of nearly 
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It has been estimated that there are used simply: 


nine million tons of by-product coke or 25 per cent. The fact 
that the market was able to absorb this tremendous increase 
in the resulting by-products would at least suggest that the 
point of saturation has not been reached. 

There are many different ways of processing bitumineus 
coal when carried on as an adjunct to a power plant. The 
general purpose of them all is to burn only those elements 
which have a heating value and to recover the residue, 
Sometimes the largest financial return will be secured by 
burning the by-product gas under the boilers of the power 
plant. Where there is a city market for the gas, the co 
could best be: burned under the boilers. Sometimes the pro- 
cess of distillation is carried on in such a way as to furnish 
such large quantities of a lean gas known as producer ga 
that there are no by-products except the resulting ash. Re- 
search and invention are today very active in this field. 


ONSUMER’S rates for electric current—especially 

for small users—are of the essence of any discussion 
of Giant Power and its possibilities. very reduction in 
rates generally speaking brings about an increased use of 
current both directly and indirectly through its application 
to new uses both in the factory and the home. 

In the early days of the industry people thought of 
electricity largely in terms of the incandescent lamp. Thus 
the trade association of the electrical industry still goes by 
the name of the “National Electric Light Association.” Resi- - 
dence lighting in those early days afforded practically the | 
only outlet for current. Rates were high—as much as 30° 
cents per kilowatt-hour—and incandescent bulbs sold for as 
much as $1.50 apiece. But when the electrical industry 
realized that current usable for light and heat, and especially 
for power, was really the product of these “lighting © 
stations,” there began a campaign for the elimination of the 
isolated lighting plant so named to distinguish it from a cen- 
tral station doing a regulated business in power for the bene- 
fit of a number of customers. The process was artificially ex- 


pedited by rates discriminating in favor of power service, 
so that current was sold on narrow margins and even at a 
loss, to industrial users formerly operating their own power 
plants. 

Largely because of this historical development, present 
rate schedules bear heavily on the small user—especially 
on the householder—as contrasted with the large industrial 
user. The spread appears to be too great between the 
classic rates now charged for domestic use—15 cents per 
kilowatt-hour in rural districts and 10 cents in most urban | 
districts except the largest—and the rates charged the 
largest industrial users—one cent and sometimes below 
that figure. These typical American spreads between high 
and low prices, frequently 20 to 1, are very much greater 
than those encountered in other countries. No such range 
in price is encountered in the rate schedules of our relatively 
few publicly-owned electrical enterprizes such as those of 
Cleveland, Ohio, Los Angeles, California, and Seattle, 
Washington. Rate increases, quite general since 1914, have 
been applied almost exclusively to current used for industrial 
and commercial purposes and therefore have tended to reduce 
this discrimination. Because of the unnecessarily high rates 
for home use we have not begun to see that widespread elec- 
trical development in the domestic field which will follow 
when rates are freed from this type of discrimination. 
(Continued on page 651) 
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San Francisquito Power Plant No. 1 generates power available for Los Angeles, fifty-two miles away, and forms part "of 
an inter-connected system covering a distance of 1,200 miles on the Pacific coast, principally derived from water power 
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By H. G. BUTLER 


HE smokestack which denotes industry in the 
East becomes the electric power line in the 
West. If the industry of the Pacific Coast 
still depended on coal it would produce very 
little for the rest of the world, and its own 
needs for what others produced would be 


small because its population would be inconsequential. 


The nearest coal supply to the coast is Utah, over 750 
miles away, with Australia as the next best source. So 
when it was discovered that by using 11,000 volts, electricity 
could be successfully transmitted sixty miles and more, the 
seemingly boundless power in the mountain 
welcomed as an offset to 
nature’s niggardliness in 
the matter of coal. As 
the voltages were increased 
it became possible to trans- 
_ mit power to still greater 
_ distances, and before cheap 
oil was available for fuel 
the Coast states had settled 
down to electricity. Today 
California oil is largely 
_ pumped from the ground by 
electric motors, and if coal 
_ deposits should be discoy- 


streams Was 


of anew energy. 


California and the Coast 


ALIFORNIA is the Cinderella among our American indus- 
trial commonwealths. Without the coal of her rich sisters, 
her mountain streams have proved to be the silver slipper 

Today the superpower zone of the Pacific Coast 
generates one-tenth the total electric energy annually consumed 
in the United States. Here we find forecasts both of the social 
consequences and the public issues which will characterize power 
developments elsewhere in the next ten years—the ever-extending 
power lines, household and farm use on an unprecedented scale, 
the problems of consolidation, of regulation covering financial 
and construction programs, the clash between public and private 
developments, regional, state and municipal. 


ered on the Coast they would be worked by electrical machinery. 

But the growth of the power industry has been by no 
means spontaneous. A steam electric plant can be installed 
to meet the demand that exists, and as that grows, a unit 
or two can be added. With the hydro-electric plant in the 
mountains the basic expenditures for dams, canals and trans- 
mission lines are so great, and the time required for con- 
struction is so long, that the demand must be foreseen a long 
time in advance, and the installation made for a greater 
capacity than the existing market warrants. As result, each 
hydro-electric plant as it was completed had surplus energy, 
which transmission lines were built to markets 
farther and farther away; 
and when a line was built 
between a mountain source 


to sell 


and an industrial center 
the intermediate territory, 
too lean to support a power 
development alone, became 
in itself a market 
surplus. 


for the 
Now power lines 
criss-cross the state and the 
demand power is 
creasing at the rate of 10 
per cent annually. 

This was not done with- 


for in- 
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out salesmanship. From the first the power companies sold 
not only electricity as a product, but electricity as an idea. 
A few years ago it became apparent that the four branches 
of the electrical industry—the central station generating and 
delivering power to the consumer, the manufacturer of 
electrical appliances, the jobber who handled those appliances, 
and the contractor-dealer who sold and installed them— 
would have to work together in order to extend a market 
already saturated to an un- 
precedented extent. Together 
they organized the California 
Electrical Cooperative Cam- 
paign, hired a field force 
and began work with the 
man who comes most in con- 
tact with the public, the 
contractor-dealer. From the 
dealer they worked back 
through the jobber to the 
central station. 
Architects, builders 
real estate dealers 
brought together to further 
the campaign. Talks were 
made before women’s clubs, 
and every other organization that would listen to its repre- 
sentatives; electrical homes were built throughout the state, 
which have been visited by over 325,000 people, with the 
result that a six room bungalow which would formerly have 
been built with one or two base plugs, today has more 
than two “convenience outlets”—a California name for base 
plug—in every room. At the present time two Pullman 
cars are being fitted up; one to demonstrate “electricity in 
the home” to the smaller communities, and the other to take 
“electricity on the farm” to the farmers throughout the state. 
The result has been, a highly concentrated and diversified 
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Description US: Cal. New Eng. 
States 
Approximately per capita con- 
sumption of kw. hours per year 400 1200 
Percentage dwellings wired 35 83 
Average rate for electricity $2.17 $1.42 $2.82 
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There is probably nowhere in the world an agricultural 
territory so well served by electricity as the two great 
central valleys of the state, the San Joaquin and Sacramento 
valleys. Transmission lines traverse them from end to end 
and cut them crosswise, and where transmission lines do not 
extend, the distribution lines do. Except on the edge of the 
valleys, along the foothills, the farms are all reached by 
electric wires. In some of the more densely populated 
sections the distribution lines are along every road, with 
service to every house. 

The main use of electricity on the California farm is for 
the irrigation pump. But there are no labor saving electrical 
appliances which are not also found on the farm, and the 
farmer’s wife is probably in advance of her sister in the city 
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_and the power plants around Puget Sound, and the length 


in securing the numerous devices for the house to 
the home more liveable and lighten the house wife’s wo: 

It is no unusual thing to see a new farm cottage com 
pletely equipped with electrical appliances—lights, vacuum 
cleaners, sewing and washing machines, water heater, cooki 
stove and refrigerator—at the same time the electric pum 
is installed to pump water, to irrigate the land, to rais 


ally lighted barn. 

Even so shortly as ter 
years ago each power com 
pany on the coast, except fo 
a few “standby” agreements, 
‘was a self-contained unit) 
coming in contact with its 
neighbor only when it was 
necessary to scrap for busi- 
ness because of an invasion 
of territory by the ever ex 
tending pole lines. Then 
came a few interconnections. 
It was natural when the 
transmission lines of two 
separate companies crossed 
or came close together that 


company had a surplus which the other could use. Later 
there were instances where one of two companies, separated 
by a third, had electricity to sell which the second wished to_ 
buy, so the third company was brought in as carrier of the 
current between the other two and the foundation for a 
superpower zone was laid. And today it is possible to 
follow an unbroken transmission line from Albany, Oregon, 
southward through two-thirds of the width of the state of | 
Oregon and the entire length of California to the Mexican 
line, a distance of over 1,200 miles. 

This is the greatest transmission system in the world. 
Tributary to it are steam plants which burn oil, wood refuse 
from lumber mills and natural gas; and hydro plants 
operating under heads varying from 15 feet to half a mile. 
With a capacity of nearly 540,000 horse power in steam 
and over 1,100,000 horse power in hydro-electric plants, the 
output of this interconnected system for 1922 was over four 
and a quarter million kilowatt hours. 

It makes a real pool of power. Into this pool the steam 
plants, in industrial centers, and the hydro plants in the 
mountains, pour their output. Out of it the consumers of 
the Pacific coast take what they want when they want it 
by the turning of a switch. 

While the East has been talking, theorizing and making 
surveys for superpower and superpower zones, the Pacific 
coast has quietly proceeded to develop both. Its super- 
power zone generates one-tenth of the total electric energy 
annually consumed in the United States, and distributes it. 
over power lines exceeding in length one-half the total rail- 
way mileage of America. 

Before another year elapses this system will become still 
larger by the bridging of two gaps which separate Albany 


of the transmission line will then become 1,600 miles z 
the connected generating capacity nearly two million fou 
hundred thousand horsepower. The annual output will by 
thet time be six million kilowatt hours. Even then les 
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than 15 per cent of the hydro-electric possibilities of the 
Coast states will be represented; 85 per cent have not yet 
been developed. When they are all developed—and they 
are 43 per cent of the total of the United States—the Coast 
states should rank industrially as high as the states of the 
Atlantic seaboard. Industry means energy and as the fuels 
increase in cost hydro-electric power cannot fail to become 
more and more in demand. 


NTERCONNECTION has not been responsible for the 
I power development of the West. Interconnections are 
merely mechanical means to an end. They do not solve the 
economic and financial considerations which must be solved 
before power is interchanged among a group of companies. 

In 1918 a winter of unusually low rainfall placed 
California face to face with a power shortage which 
threatened seriously to curtail the output of its farms and 
orchards, its shipyards and industrial plants, the products 
from all of which were greatly needed during the war. 
There was no tie between. power companies around San 
Francisco Bay and those around Los Angeles. ‘The northern 
group, after trying among themselves to meet the emergency, 
went to the State Railroad Commission, and asked it to 
take control. A power administrator was appointed ; to him 
was delegated whatever legal powers the commission pos- 
sessed, while the companies stipulated that they would obey 
any orders and rulings he might make. 

It was felt that the curtailment of power supplied to 
the less essential industries would be the important work 
to be done. ‘The real work, however, was in coordinating 
the power plants of the companies themselves. 

The Power Administration was continued for nearly 
three years after the war, operating as a board of trade 
through which wholesale buying and selling of power among 
the companies was conducted. The existing power was 
pooled, a superpower zone was established, but the full 
possibilities were not realized, and in any superpower zone 
they will not be realized, until the scheme of operation covers 
the full field and brings complete coordination of all the 
activities of the companies in the zone. 

This matter goes as far as the financing and construction 
of future facilities. Regulation has not met the criticism 
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that it does not reward cheap and efficient operation. It has 
established the principle of allowing in the rate all operating 
costs and a fair return on the investment, but it offers no 
inducement to a power company with an undeveloped pro- 
ject to purchase from a neighboring company, rather than 
make its own development at a greater cost. 

The problem can be solved only in two ways: complete 
consolidation within a power zone, or regulation which 
covers the financial and construction program exactly as if 
consolidation had taken place. 


HE Pacific coast states which have taken the lead in 
hydro-electric developments seem ambitious to take the 
lead also in solving this problem of consolidation by public 
ownership. In California, especially, the question was put 
squarely up to the voters in the election of November, 1922. 
It came as a proposed amendment to California’s shredded 
and patched constitution. A ‘‘Water and Power Board” 
of five members was to be appointed by the governor, em- 
powered to acquire or construct any kind of property which 
in its opinion it was necessary or convenient for it to have in 
generating and distributing electric energy, and owning and 
distributing water anywhere in the state. Upon five days’ 
notice it could take possession of any property it needed 
and of the need it was to be the sole judge. It could use 
the waters and lands of the state and contract with other 
states or the United States for power and water. It could 
require the reservation of water as long as it desired. Author- 
ity was given it to “manufacture materials and supplies, raw 
or finished,” and “any property or thing” convenient to 
accomplish its purpose. “The sum of five hundred million 
dollars was placed at its disposal, the principal and interest 
on which were guaranteed by the state and the board was 
to make power rates sufficient to cover them; but if the rates 
were not sufficient the deficit was to be made up by taxation. 
The state and political subdivisions were to have a preferred 
right to water and electric energy as against public utilities, 
and the board was required to furnish political subdivisions 
near the source of supply before more remote users. 
To understand the psychology of the voters when this 
amendment was before them, it is necessary to go back a 


few years. The great growth of the power business has 


At the sub-stations the power from the big high tension transmissicn lines is 


“stepped down”, and adapted to the lines 


of local service 


PROJECT MAP OF 


The western watershed has already given the Pacific Coast states power for Based on Map by Frank G. Baum in Atlas 
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taken place under regulation, since 1911. ‘The securities 
of the power companies had been passed upon by the State 
Railroad Commission. ‘Their rates either had been or were 
being overhauled by the commission, ‘Their service was 
under strict regulation. “The power companies were also 
much in the public eye. The managements in harnessing 
the mountain streams by wholesale were justly proud of their 
accomplishments and lost no opportunity to tell about them, 
partly because it was a very human thing to do, and partly 
because they were selling securities to the California public, 
and it was good advertising. “The commission was popular 
and the power companies were generally free from criticism. 
Then came the war with its mounting costs of labor and 
material, and in addition three years of abnormally short 
rainfall requiring large quantities of power to be generated 
on steam by the use of fuel oil costing four times the pre- 
war price. AV 

The power rates previously established by the commission 
had to be increased from time to time by the addition of 
surcharges. The costs, however, went up faster than the 
rates, and after the war, when the tendency of prices was 
downward, power costs were still going up. The commis- 
sion’s popularity disappeared together with that of the power 
companies. The publicity which the power companies had 
secured for their developments and the stories of prosperity 
which had helped to sell their securities greatly aggravated 
the situation. 

It became so serious that the state legislature of 1920-21 
appointed a joint committee to investigate the practices of 
the commission. The committee was admittedly unfriendly 
in its attitude at the start, but it completely changed during 
the course of the investigation, and finally rendered a report 
wholly favorable to the commission. 


HE investigation was helpful to the commission and 

might have been in the power companies, had not ‘an- 
other matter come up. The state government of California is 
supported by taxes levied on the gross revenue of the public 
utility corporations. Up to 1920 the tax was 4% per cent. 
The King bill introduced in the legislature proposed to 
raise this to 714 per cent. The power companies immediately 
opposed it, while the governor and the administration 
backed it with the slogan—“The People vs. The Corpora- 
tions.” 

The King bill passed after a bitter fight in which every 
voter was in one camp or the other. 

As against all this the power companies were giving much 
better service than ever before and were striving harder to 
secure popular approval. Welfare work among the employes 
was organized. Both employes and consumers were urged 
to buy stock. One company has over 61,000 stockholders, 
twice as many as it had a year ago, 98 per cent of whom 
live in the state; 90 per cent of this company’s employees 
are stockholders. 

With strong friends and strong enemies, the entire state 
intensely interested in the outcome, and the voters having 
at the start a general knowledge of the situation, the Water 
and Power Amendment was the main issue of the election. 
The campaign started a year in advance. The mails were 
loaded with propaganda, and no town was too small to be 
overlooked by the speakers who toured the state. When the 
returns were in it was found that the Amendment was 


beaten two to one. 


POOLS OF POWER 


EANWHILE the public ownership question has taken 

a new form. Los Angeles, the largest city, which 
owns several generating plants on its aqueduct line and a 
portion of the distribution lines within its borders, is now 
seeking to secure a complete monopoly. 

San Francisco, the second city, is just completing an 
80,000 hp. plant on its Hetch-Hetchy system and whether 
it will condemn the distributing systems of the city power 
companies and distribute its own power, or sell the output 
of the power plant to a utility company will probably be left 
to the voters. 

Last spring, Oakland, Berkeley, Alameda and the smaller 
towns on the east side of San Francisco Bay, voted to form 
a Municipal Utility District, primarily for the purchase 
of the existing water company, but with an eye also to 
power. Finally, Sacramento voted to form a power district 
to take over and operate the properties of the two power 
companies within its boundaries, as well as to build a power 
plant of its own in the mountains. 

One of the reasons for the movement towards municipal 
ownership in the cities is found in the tax established by the 
King bill. Under municipal ownership 714 per cent of the 
gross revenue paid to the state by the power companies, as 
well as federal taxes, are saved to the rate payer. As 
municipal securities are tax exempt, the cost of money is 
cheaper to the municipalities than to the power companies. 
But the greatest saving comes in eliminating from the rate 
of the city consumer a certain amount he is paying to lighten 
the cost to the agricultural consumer; for while the farmer 
may be paying the actual cost of his service, he is not paying 
adequate return on the investment devoted to it. 

None of these are fundamental economic reasons for a 
change from private to public ownership. A modification of 
the tax laws, and of public policy, would remove them. 
They are real factors, however; and in addition there 
is a certain dissatisfaction with existing conditions and a 
desire for change. It may wear out and disappear, although 
it will leave some traces behind it. It is not very deep 
seated, and compared with the full significance of the power 
development of the Coast, not of very great importance. 
Electricity is such a vital thing that the job of continuing 
its development cannot be permitted to stop and there is no 
reason why it should stop. The security holders of the 
power companies have not much to fear in any event. If 
the properties remain privately owned, under regulation, 
interest and dividends and bonds as they mature will be 
paid ; if condemned, the full principal will be paid when they 
are taken over, because in the main the power companies of 
the coast have value behind all their securities, and they are 
dealing with a public which in the long run has no desire to 
treat them other than fairly. 

For the development and interconnection of the pools of 
electrical power have brought a new era of comfort and 
prosperity to California and to the Pacific coast. Eighty- 
three per cent of the dwellings in California are wired 
against thirty-five per cent for the country as a whole. The 
average rate for electricity in California is 1.42 cents per 
kilowatt hour as compared with 2.17 cents for the United 
States as a-whole and 2.82 cents for the New England 
States. These gains of large scale electrical development 
are so substantial that the people of California and the 
Pacific coast may be trusted to conserve them wisely and to 
make them a basis for greater developments in the future. 


ONSERVATION of water powers, unlike 
the conservation of any other natural re- 
source, is by a maximum judicious use of 
them—the more water powers are used, the 
more valuable they become. “Today water 
power development in the Southern Ap- 
palachian States means electric power. As we consider the 
vast amount of water power available, the thousands of 
sites capable of developing from a few hundred to several 
hundred thousand horsepower, we begin to realize the possi- 
bility not only of the intensified development of industrial 
plants, but also that of carrying to the domestic consumer 
in town and countryside the comforts and conveniences which 
many have supposed were available only in cities. 

In some instances electrical power will be the deciding 
factor in maintaining a stable population in our rural sec- 
tions and all that that means to states vitally dependent 
upon the increase of small self-supporting farm homes. 

During the next decade the demand for power in the 
Southern Appalachian states is going to tax their water 
power resources to the utmost, especially for the larger in- 
dustrial developments. These states are divided into the 
Coastal Plain, the Piedmont Plateau and the Appalachian 
Mountain Region. 


| 


The Coasrat PLatn has been built up of unconsolidated 
sands, gravels, loams, clays, of recent geological age, and in- 
land, it rests against the redlands and the sloping, rocky surface 
of the hill country, the eastern margin of the Piedmont Plateau. 
This contact between the two regions is known geographically 
and industrially, as the “Fall Line.” Along it are located im- 
portant cities and towns such as Washington, D. C., Richmond, 
Va., Weldon and Smithfield, N. C., Columbia, S. C., and 
Augusta, Ga., which are at the head of navigation of the 
streams on which they are located. On the seaward side of 
this fall line we have the sluggish, navigable rivers which make 
their way southeasterly across the Coastal Plane. 

The elevation of the PrepmMont PLareaAu near the coastal 
margin ranges from 300 to 600 feet. ‘Toward its western 
margin, the hills rise higher and higher above the general plane 
until they develop fairly good sized mountains, some of which 
have elevations between 2,000 and 3,000 feet. 

The APPALACHIAN MounrTAIN 
REGION extends from Alabama to 
New York. The rugged moun- 
tain range on the eastern border 
is broken only by such occasional 
water gaps as those through . 
which flow the Susquehanna, the 
Potomac, the James. 

West oF THE MovunrtTAIN 
region in Tennessee and Ken- 
tucky, the area between it and 
the Mississippi River corresponds 
closely to the Piedmont Plateau. 
The annual rainfall is 50 to 60 
inches along the coast, 40 to 50 
inches in the Piedmont Plateau 
to 70 and 60 inches in places in 
the mountain region. 


“Out of the Hills of Habersham“ 


he pioneer scanned his country. 
( eerandchildren grew up init, and took it for granted. 

Mr. Pratt heralds the new pioneering of the South 
in which loams and clays, redlands and hill country, 
“fall lines,” water gaps, and rain falls all must be reck- 
oned with over again by a new generation if it is to 
make the most of the Piedmont plateau, of mountain 
country and coastal plain. A believer in private devel- 
opments, he tells of interconnecting power companies, 
of municipal enterprises springing up on many sides, 
and especially of his vision of the industrial village of: 
the future surrounded by a settled farming community 
of the future — both served by electric power. 
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In the Southern Appalachians 


By JOSEPH HYDE PRATT 
Director, North Carolina Geological and Economic Survey 


The two conditions essential to the development of a 
water power of any considerable magnitude are a large and 
fairly constant flow of water, and a suitable amount of fall 
within a reasonable distance, and it is in the Piedmont 
Plateau that we find the most satisfactory combination of 
these two essential conditions. In this same region we find 
the largest water power developments and the greatest and 
most substantial developments for manufacturing interests. 

The following table shows estimated total potential water 
power, without storage, in the Southern Appalachian states: 


Minimum Maximum Installed 
Percent Percent | capacity 
State Horse- of Horse- of of 

power |total in| power total in} water 

US: U.S wheels 

North Carolina| 578,000 | 2.07 875,000 1.62 450,000 
Alabama 509,000 } 1.82 943,000 1.74 260,000 
Virginia 492,000 | 1.76 870,000 1.62 157,000 
Tennessee 463,000 | 1.66 761,000 1.41 222,000 
South Carolina! 460,000 | 1.64 677,000 | 1.26 453,000 
West Virginia | 381,000 | 1.36 1,051,000 1.95 20,500 
Georgia 374,000 | 1.34 627,000 1.16 342,000 
Kentucky 83,000 30 197,000 air. 14,000 
Mississippi 32,000 | .II 63,000 ai2 8,500 
Florida 8,000 03 13,000 .02 11,000 


The water power estimated can be largely increased by 
storage, and in some instances the maximum power with 
storage would be doubled or trebled. To say that a state 
possesses 1,000,000 hp. in potential water power however 
does not necessarily mean that this power is commercially 


available. Often a considerable portion cannot be economi- 
cally developed under existing conditions, or those likely 
to exist in the near future. On the other hand, a consider- 
able amount of potential power is contained in small streams, 
the development of which in the next ten years will un- 
doubtedly be economical and commercial. 

The southeastern area is now served by 12 large power 
companies, whose interconnected systems have a capacity 
of more than 1,200,000 hp. 
Of this power, 800,000 hp. 
is hydro-electric and 400,000 
hp. steam. Of this power 8.2 
per cent is used for residential 
purposes, 7.6 per cent for rail- 
ways and 84.2 per cent for in- 
dustrial purposes, namely, cot- 
ton mills. On the chart, 
page 612, the annual output of 
electric power for the principal 
power producing states for the 
years 1907 to 1922 inclusive, is 
given in millions of kilowatt 
hours. There is also given for 


His children and 


612 


the year 1922 the total output of power and the out- BAD 


put by water power. 

The demand for water power throughout the re- 
gion is considerably in excess of the supply. Many 
progressive municipalities are becoming seriously con- 
cerned at seeing industries located elsewhere and the 
growth of their own cities retarded by lack of power. 
Some are contemplating municipal development of 
water power sites. “Today the initial expenditure for 
the construction of large dams on these sites, power 
houses and transmission lines is so great and the re- 
turn on the investment is often so small that they 
do not attract private capital; but it is held that the 
municipalities can afford to enter upon such develop- 
ments with the expectation that the difference be- 
tween what the municipal plant would earn and what 
stockholders in a private corporation would demand 
will be offset by the benefit accruing to the munici- 
pality through the possession of power which it can 
offer industrial plants, and which, in turn, would add 
to its revenue and property. For example, in North 
Carolina the State Survey has made an investigation 
for the city of ‘Fayetteville of a such a water power 
of approximately 30,000 hp. 

Such power developments should be interconnected 
with other systems wherever possible, so that their 
most efficient and economic development and _utiliza- 
tion can be realized. ‘To what extent municipalities 
should be encouraged to own hydro-electric or steam 
electric plants is questionable; but the primary public 0 
concern is to secure the most wide-spread and most satis- 
factory service at the least price to the consumer, and 
if public ownership by municipalities or even by states 
can accomplish this by honest competition, then the 
municipalities and states are justified in operating and 
owning power plants. 

Many public men and politicians who are advocating 
public ownership of water powers are grossly ignorant of 
the subject; and in several states legislation has been passed 
without working out costs sufficiently; with result that these 
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output of electricity during the last twenty years in the 
Southern Appalachians 


have proved to be nearly double the estimates. Cheap power 
is desirable, but it is my belief that with proper regulations, 
such as are in force under the Federal Power Commission 
and the several State Power Commissions, the power com- 
panies can furnish power, in most instances, 
cheaper than by state or federal ownership. 


CUMEERL ony 


Russ (AZO) Wy wR. CO, 


eee 


% 
Ss 
= 
N 
s 
& 


aes 
I 


Beyond the physical facts of enough 
water falling a sufficient amount in a 
short distance, the need for a sufficient 
investment for proper control, and ade- 
quate regulation in the public  inter- 
est, a hydro-electric project is saccess- 
ful in direct proportion to the continuous 
operation of all its hydraulic installation. 
Here the availability of water afforded by 
the proper development and the use of 
storage to supply the deficiency of periods of 
low water both enter in. For example, the 
North Carolina Geological and Economic 
Survey is investigating the Deep River 
upon which there are already several pow- 
er plants, to determine if it can be de- 
veloped into a self-sustaining and coordin- 
ated power area. “The head waters are 


Power lines interconnecting in the Southern Appalachian states 


link together the different watersheds 


being studied in regard to undeveloped 
sites and to the establishment of storage 
(Continued on page 654.) 


Woodeut by J. J. Lankes from drawing by Charles Burchfield 


Carolina Village 


Idle Slaves in the 


By MARION M. JACKSON 


OWER, equal in labor energy to more than 

75,000,000 men—over five times the Negro 

population of the United States—is idle in 

the streams and rivers of the South, because 

undeveloped. This water-power, together 

with her coal and oil fields, gives the South 
a combined potential power greater than that of any other 
part of the world. Yet today, in proportion to population 
served, no other section of the United States is so poorly 
served in the distribution and use of electricity. 

The manufacturing plants of the South cannot get enough 
electric current to operate. Their installed primary power 
in 1919 was 5,396,660 horsepower. Of this, only 1.416,- 
897 horsepower was electric, supplied by power com- 
panies. 

Factory and mill are forced to use costly steam. 

Noting the increase in textile mills—the cream of the 


South 


streams, which now produces the power that drives more than 
4,000,000 spindles. 

But over twice 4,000,000 spindles are in the mills of the 
two States of North and South Carolina alone—more than 
three times that number, namely 15,964,381 spindles, are in 
the southern states. And, only last October, it was an- 
nounced that a number of the few plants which depend on 
electricity for power in that section of the South Atlantic 
states, much advertised by the power companies as being 
wonderfully served by their interstate and intrastate “super 
power system”, must curtail their working week to five days 
because the power companies could not supply sufficient 


current. 
Progress is wholly relative. And the effect of this 
shortage of developed power is seen in the industrial 


growth of the South, when it is compared with that of other 
sections, where man power is multiplied by machinery driven 
by electricity. 


power — business ae 

in the South— A Georgian Ss Challenge The number 

the Southern ERE we have the call of a Southerner to his own. Here he pictures “great reaches, ©f manutactur- 
: ’ : ‘ 3 BY Mate . ; : . 

Railway’s rich in water power and natural resources, marked by lightless homes and primitive ing plants in 


“Textile Direc- 
tory” says that 
this progress has 
accompanied the 
development of 
hydro - electric 
energy derived 


from numerous the South to rise and claim their heritage. 


industrial methods, producing illiteracy and stagnation, where Americans of the 
purest strain are living under conditions approximating those of the Middle Ages.” 
He draws in the gaunt farm woman lifting daily her ton and a half of dead 
weight; private power corporations “hoarding, by holding them idle, the great bulk of 
water power in the South”; the manufacturing districts of the North with their higher 
power development drawing away her labor, white and black; California with elec- 
trically served farms worsting her rice crop; national schemes of power transmission 
threatening to drain her hills of energy while she sleeps. His is a plea for the people of 


California, with 
her abundance 
of developed 
waterpower, in- 
creased 4,083 in 
the 
ending with 
1919; in the 


ten years 
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eight Middle Atlantic and East North Central states, dur- 
ing the same time, the increase was 8,364; but in the south, 
the sixteen South Atlantic, East South Central, and West 
South Central states, the increase was only 2,732. Of this 
number—most significant—2,000 and more are found in two 
states, Texas with her oil fields, and North Carolina, in 
which last mentioned state more electricity is used in manu- 
facturing than in any other strictly southern state. 

The struggle to overcome the handicap imposed by this 
lack of developed power is indicated by the many municipal 
electric light and power plants in the south. “There are 675 
of these, 330 of them being in the South Atlantic states, 
which states are supposed to be so marvellously served by the 
power companies’ “superpower system.” 

A few of the 675 municipal plants—notably in twenty- 
five counties of North Georgia (in which state are approxi- 
mately 110 counties, where a transmission line bringing 
power generated by waterpower has never been seen) buy 
their current at wholesale from the power companies, and 
sell it at retail to the homes, stores and industries of the 
municipalities. But the great majority of such plants are 


steam driven, built by towns and villages, not because they | 


prefer public ownership and operation, but because they have 
been unable to get light, and a measure of power in any 
other way. 


EBT limitations have made it impossible for most of 
D these communities to finance the municipal develop- 
ment of waterpower. Lack of legal machinery, if not express 
prohibitions, prevents their combining either for this purpose, 
or for the purchase of fuel. Forced to use the steam plant, 
which is cheaper to build, but far more expensive to operate, 
they must endure the fluctuating and ever mounting price 
of coal shipped by freight hundreds of miles to hundreds of 
different places. 

The cost of current so generated makes it impossible for 
them to keep pace in industrial growth with more fortunate 
municipalities supplied with electricity generated by water- 
power. ‘The great proportion of their population cannot 
afford to use the current even for light in their homes. 

But their lot is more fortunate than that of the majority 
of the people of the South. 

According to figures published by the United States 
Census Bureau in 1920, out of a population of more than 
33,187,532 in the South Atlantic, East South Central, and 
West South Central states, some 22,720,527 people live 
where they cannot get electricity from any source at any 
price. 

Great reaches, rich in waterpower and natural resources, 
are marked by lightless homes and primitive industrial 
methods, producing illiteracy and stagnation, where Amer- 
icans of the purest strain are living under conditions ap- 
proximating those of the Middle Ages. 


HEIR homes may be on hill sides, where red gulches 

scar and mark the earth; or in green mountain valleys, 
which with laurel and rhododendron, and rippling streams, 
seem glorified Edens in the sunset’s golden glow; or on 
great flats toward the sea, such as those ending in the 
Marshes of Glynn—vast levels, tracked by the turpentine 
farmer and the lumber man, leaving in their wake, along 
the edges of fields, stark ghosts of pine forests, denuded of 
their beauty and transformed into row on row of charred 


IDLE SLAVES IN THE SOUTH 


and ghastly swamps, in a wilderness of scrub and swamp. 

The houses may be built of logs—two rooms flanking a 
passage-way, open at both ends to wind and weather 
shackly shed leaning against the wall. Or they may 


gaunt things of unpainted boards, gray with a grayness like” 


to that of the moss in the neighboring swamp. 

Whatever the type, in home after home will be seen a 
baby crawling or lying on the rough board porch, where 
listless children are grouped, the little variation in their size 


suggesting a stairway, and telling of the closeness with which 


one followed the other into the world. 
They were born tired. 


Their thin little shoulders were burdened with the weari- : 


ness of the mother before she gave them birth. 

She is the woman bowed over the rusty stove within. 

Her face is sallow and lined, her hands calloused and 
gnarled. Her shoulders sag, and her back bends beneath an 
invisible but ever present burden. 

Before the dawn, she has fed and milked the cows. She 
has set aside the milk to cool. Kindling the fire, she has 
cooked a soggy breakfast for the husband and her little 
brood. She has churned. With creaking windlass, or sweep, 
she has drawn bucket after bucket of water from the well. 
She has washed the clothes. A garden patch has been hoed, 
raked and weeded by her. 

Now she cooks dinner. Later, carrying the baby, she will 
go to help in the fields, while the baby will sleep in the 
shade of a nearby bush. At dusk, she will creep back to feed 
the cows and milk again. 


At night, in the light of a reeking lamp, filled by her, © 


her stiffening fingers will ply the needle, while she follows 
the seam with sleepy, peering eyes, to clothe the children, 
who, if they live, when grown, weakened in brain and bone, 
will slip away to the city to escape the darkness and 
drudgery, which have caught and crushed this girl in years, 
and transformed her into this woman, old and worn, the 
mother of the handicapped. 

She could scarcely believe that in the brawling brook and 
murmuring river is a power which would light her home, 
milk her cows, churn the butter, draw the water, make, mend 
and wash the clothes, sweep the floors, split the kindling 
and cook the food. 

The average farmer’s wife, it is said, lifts and carries 


daily, in the relentless grind of her life, one ton and a half 


of dead weight, chiefly the water which she draws. One ton 
of water, falling a foot in one second, will generate more 
than four horsepower, equivalent in labor energy to forty- 
eight men. 


ILLIONS upon millions of tons are daily lifted from 

the seas by the sun. Wind-blown clouds, bringing 
the waters and breaking upon the mountain tops of the 
South, send hurtling down her water courses millions upon 
millions of slaves, in their uproar offering to serve, waiting 
only the command of man to work without ceasing in lifting 
the darkness and drudgery from the homes of men—slaves 
capable of working not one wonder once in a single home, 
but a myriad of miracles, a myriad of times, in countless 
fields, factories, and homes, at the touch of a button. 

Their idleness—the failure to use this power to lift the 
burdens from bending backs and sagging shoulders, and to 
drive from homes the darknesss and drudgery, now barring 

(Continued on page 655) 
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Courtesy of the Fairchild Aerial Camera Corporation. 


This section of an aerial mosaic map, made for the Pennsylvania Water and Power Company, shows how, after the 
map was assembled, title searchers plotted in the white property outlines and lettered the names of the property owners, 
enabling the company to save considerable time in the purchase of the right of way. The straight line through the center of 
[the property was the line furnished the aerial mapping company as the center of the area to be included onthe map. The dash 
line with several angles, was the route of the projected transmission line which was laid out in the office on the photographic map 


Aerial 


APS composed of aerial photographs snapped 
some three miles up in the air are compara- 
tively new. After the war, the United 
States War Department began using air- 
plane photographs from which details were 
traced to line maps familiar to all engineers. 

Gerard H. Matthes, consulting engineer, formerly assistant 
engineer in charge of the Tennesse River project where aerial 
mapping on a big engineering project was first given a trial 
_by the government, writes that from the start: 


Aerial photographic mapping . . .. exceeded all expectations. 
Photographs were taken with special aerial mapping cameras 
made by the Eastman Kodak Co. and the Fairchild Corporation, 
both American concerns, from airplanes flying at altitudes de- 
termined to give pictures closely to the desired scale of the 
final map. The scale selected was 1:15,000, equivalent to 1,250 
feet to 1 inch. This required making exposures from altitudes 
of 2% to 3 miles above the ground. The accompanying illus- 
trations are good examples of the better grade of pictures ob- 
tained. 

From these aerial photographs the War Department en- 
gineers secured the necessary data for compiling line maps 
used in the study of projects for the development of the 
Water power resources of the Tennessee River. 

Then came the development by Sherman M. Fairchild 
of New York, of the mosaic map which brought increased 
accuracy and combined the many advantages of the vertical 
aerial photograph with engineering precision. 

The Fairchild company is a young organization, its presi- 
dent still under thirty. Several years ago, he saw the 
possibility of the usefulness of aeroplane pictures in con- 
nection with map making, provided the proper equipment 
_was available and a greater degree of care, accuracy and 
precision could be secured in the flying of the aeroplanes. 
In other words, it became necessary not only to construct a 
special camera with which to map from the air at a scale of. 
for instance, 1000 feet to 1 inch with a lens having a focal 
length of twelve inches, flying at an altitude of 12,000 feet, 
but it also became necessary to select pilots who pos- 
sessed the daring and experience so necessary to that 
profession, yet with the ability to curb their exube- 
rance and be willing to make every effort to obtain the 
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same precision in flying that the engineer requires on the 
ground. Such a lens with a shutter opening of three 
inches and with a speed of 1/150 of a second is used in this 
new camera. 

One of the problems solved by Fairchild was the develop- 
ment of the between-the-lens shutter, long considered im- 
possible but most desirable. Cameras embodying this im- 
portant feature are now manufactured in quantity and are 
being supplied to the U. S. Army and U. S. Navy air ser- 
vices as well as the Brazilian and Canadian governments. 

When the wind blows hard, an airplane cannot hold its 
course to a straight line at a given altitude. And also, if a 
man were to hold himself to a given altitude above sea- 
level, he might find himself bumping into a mountain. Thus, 
the aviator, in taking the individual parts of the map with 
his camera, knows that the scale varies to a certain extent. 

The pictures taken by expert photographers are handed 
to engineers and are brought to scale by enlarging or reducing 
them, as the need may be. These photographs are then 
joined together—and the result is a map without mystery 
to the layman, and a particularly useful instrument to the 
engineer. 

As a rule, the mere sight of civil engineers with transit and 
chain, going over a farmer’s land, has meant a gathering of 
neighbors and consultation about sale prices of whatever 
plots of ground might be needed by the company for its right 
of way. An airplane overhead causes no such deliberations, 
but the camera man in the air can make a map, like that at 
the head of the page, where an area of desired size is laid 
out accurately, showing every farmhouse, barn, cemetery, or 
other landmark that must be avoided in building high trans- 
mission lines. Cemetaries, which are protected from con- 
demnation under “eminent domain,” present impassable ob- 
stacles in projecting transmission lines. So one of the first 
questions asked of the aerial map makers is, “Will your 
maps indicate cemetaries?” All preliminary searching of 
titles to the right of way also can be done before the owners 
are approached, and with the aid of the airplane map, the 
right of way can be laid out with the least possible waste 
One power company estimates a fifty per cent 


S. M. 


of time. 
saving of time and money. 


AIRPLANE PHOTOGRAPH TAKEN BY. U.S. ARMY AIR SERVICE FOR 
TENNESSEE RIVER PROJECT 
The large stream is the Upper Clinch River and the other is its main tributary, the Powell River. Through the building 


of large reservoirs on these streams it will be possible to double the primary (steady) water power available in the Tennessee 
river as far down as Muscle Shoals 
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A BEND IN THE TENNESSEE WHERE THE RIVER IS A QUARTER 
OF A MILE WIDE 


The locality at the ferry, known as Rockwood Landing, was at one time an important shipping point for iron ore, and will 
regain its lost importance when the river is made navigable through the building of power-navigation dams 


Appalachian Power 


Servant or Master? 
By BENTON MACKAYE 


HAT shall we do with our 
power when we get it? 
We are harnessing up a 
team of giants—a black 
giant called ‘“‘coal” anda 
white giant called “‘water- 
The strength of these giants has 
been measured on the basis of data col- 
lected by the U. S. Geological Survey. The minimum flow 
of waterpower in the Eastern States is estimated at 5,768,000 
horsepower; the minimum continuous “flow” of coal power, 
assuming 500 years as the period of use, is estimated at 
9,102,000 horsepower. 

Will these giants be our servants or our masters? 
depends: 

If we make them turn a wheel instead of turning it our- 
selves then they will be our servants. If they make us turn 
a wheel for every one that they turn then they will be our 
masters. Power is capacity for doing work but it will not 
of necessity free us from work unless we use our wits 
about it. 

‘But do we want to be “free” from work? 
depends: 

If ‘work is a curse,” as the late Dr. Steinmetz has said, 
then we should have the minimum of it. If ‘work is a 
joy,’ as President Eliot has so often said, then we should 
have the maximum of it. Now it is evident that these men 
are referring to two distinct things: one is referring to 
drudgery and toil, the other to creative interest and. pursuit. 
How shall we use our pair of giants—coal and waterpower 
—to reduce toil and enlarge pursuit? 

This is too long a story for one short article. 
can do is to hint. 


power.” 


This 


That again 


All we 


writer. The first hint appeared some two years ago 
in an article outlining the so-called ‘‘Appalachian 
project.’* 


This big question (of reducing toil and enlarging pur- 
suit) is a problem in two kinds of efficiency: one kind— 
industrial efiiciency— is converting resources into “‘where- 
withal” with the minimum of toil; the other kind—social 
eficiency—is converting wherewithal into the maximum of 
“pursuit,” of “joy,” of human welfare. 

Industrial efficiency is a matter of cutting out waste 
motion. ‘This is- possible, so far as power is concerned, by 
“stretching the power belt’? (to use the. vivid analogy of 
Philip Wells). In years past the coal had to be taken 
to the factory, or else the factory taken to the coal seam. 
For the old leather power belt connecting steam engine and 
spindle (or lathe or buzz saw) was only a few feet long. 


* An Appalachian Trail: A project in Regional Planning. 
By Benton MacKaye. Journal of the American Institute of 
Architects, October 1921. 


“Work is a curse.” 
Steinmetz. 


“Work is a joy.” 
President Eliot. 


“Power is a rate of work.” 


Technical definition 
of mechanical power. 


This is the second hint by the present — 


But now, in the 300-mile electric transmis 
sion wire the power “belt” is that much 
lengthened: the steam can be raised at 
the coal seam and the factory placed where 
it may. 

Social efficiency is not a matter 
motion at all. So far as our particular 
problem is concerned it is a matter chiefly 
of developing an efficient environment. “This requires of a 
community a number of things: 


prehensible, and (2) that it utilize modern industrial 
mechanics; it requires (3) that the community’s population 
be of democratic proportions and (4) of a distribution attain- 
ing compactness as against both isolation and congestion; it 
requires (5) that the community have ready access to such 
natural attractive environs as much of our rural countryside 
provides; (6) that the community utilize modern sanitation 
(including smokeless factories); (7) that the community 
should be a unit. 

These seven requirements occur in two quite distinct types” 
of American communities. The old colonial type (which: 
in part still exists) combined all but two of them. It lacked 
modern mechanical device and also modern sanitation 
(though its factories, water driven, were smokeless). The 
other type of American community—the modern commercial 
type—embodies the virtues of up-to-date mechanics and 
sanitation, but is lacking in the other five requirements of 
the efficient environment. 

Both of these community types have been failures in the 
yielding sufficiently of ultimate human values, but each has 
the elements of success. “The new has mechanical invention ; 
the old has simplicity and self-comprehension; it is the 
union of these elements of the present and the past which 
is the big bright hope of the future. And the key to this 
union is a matter very largely of the proper application of 
our modern wizard—harnessed power. 

These two types of American communities represent two 
distinct trends in our civilization. And corresponding rough- 
ly to these types—and trends—there are two zones of 
American life. One zone, representing the commercial 
trend, is made up of the various metropolitan areas; this 
(in the East) is most highly developed in the super-populated 
belt lying between the cities of Boston and Washington. 
(This is part of the so-called “superpower belt”). The 
other zone, representing what we may call the “colonial” 
trend, consists of the rural areas; and this (in the East) is 
most highly developed in the sub-populated belt lying along 
the Appalachian Range of mountains from Maine to Georgia. 

This Appalachian belt of country forms a very significant 
portion of American territory. It consists of the wild and 
still undeveloped lands along and between the ridges of the 
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_ eastern continental barrier. This belt of undeveloped (or 
underdeveloped) land penetrates the most populous portion 
of the United States. Its people, especially those in the 
southern mountains, are of the purest form of original Amer- 
ican Anglo-Saxon stock. Its traditions are those of colonial 
America and of Elizabethan England rather than of modern 
New York or Paris. 

One trend—one tendency—in American civilization we 
might call the living trend. It is the thing in our history 
that lies at the bottom: of the pilgrim spirit. The 
pilgrim who rebels from the medievalism of Europe— 
whether the Puritan, the Huguenot or the foreign born of 
our own time—seeks the freedom of a higher living as 
against the serfdom of a bestial, toiling existence. 

The other tendency of our civilization we may call the 
toiling trend. 
the advent of steam and electricity. 


been largely if not totally offset by our utter lack 
of industrial coordination. ‘Thus we have a chaos 
of duplication, cross-hauling, and blind wheel 
turning which threatens to 
make of us a blindly toiling 
mass. 

Historians are fond of point- 
ing out to us the sequence of 
civilizations. “They show how 
the folk of the 
open.) Sands’, 
whether mountain 
or steppe, become 


comfortably settled on the plain, and finally within the gates 
of the walled city. It may be on the Euphrates or the 
Tiber. Their comfort dissolves gradually into luxury and 
poverty. Then other folk of the open lands seize their 
civilization, new healthful blood is thus infused and the 
human world is better for it. 

Alas, there are not sufficient of Appalachian Goths to seize 


It is medievalism made efficient—made so by 
This might-be boon 


which should of course have freed mankind from slaving has 
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our modern Rome on the North River! But there may be 
sufficient of old time Americans, and of recent pilgrims 
among the foreign born, to note the difference between the 
Commercial and the Colonial America. The Colonial 
America, as we know it in tradition, was a protest against 
Europe and its growing entanglements. Its ideals of free- 
dom formed the germs of a separate civilization. But Amer- 
ica, largely, became Europeanized. 
Today the civilization of New Jon 
aN 
/ N 


York, London and Paris is all 
: ; ( N 
Thomas Jefferson, of Daniel Boone, ) 
j 


one trend—entanglement; that of 

of the folk of our hinterland, is all SNS 

another trend—simplicity. S y 
Mp Cay Pe [So 


A Each circle 
NO marks the 
POF center of 
S03 One per 
cent of the 
continuous 
potential 


horse power from coal 
and water within the area 
shown: the 61 black circles 
are centers of coal power, 
and the 39 white circles 
of water power. The 
super-populated belt is 
shown in dark shading; 
the Appalachian Moun- 
tain belt is unshaded. 


Something seems to be happening 
to the civilization of Paris, London 
and New York. Some do say that 
it is breaking down. It probably is 
not (as Veblen says)—‘just yet.” 
But what would replace it if it ever 
did? ‘This is something which we 
should be thinking about. And we 
Americans should call ourselves fortunate that 
we have a base to build on. We have the tra- 
dition, the folk, the land, and the resources 
left over from colonial days. We have the 
mechanics of the modern day. We have the power of a 
giant wherewith to turn the wheels. And we have a choice. 

In which direction shall we head our giant—toward be- 
coming our master or our servant? We can turn him loose 
in the superpower zone to add more wheels and chaos to a 
headless commercial tangle; or we can conserve his strength 
to upbuild a hinterland in the original molds of a purpose- 
ful life. We can use him to huddle our people further in 
the grimy congestion of our urban wildernesses; or we can 
get him to start us on a new frontier. We can use him 
further to extend and ensnarl the toiling Commercial 
America, or we can get him to restore and revitalize the 
ever living Colonial America. 


Well forested areas protect the storage of water in lakes and streams 


Forest and Stream 


By GEORGE D. PRATT 


“God has lent us the earth for our lige. 


USKIN well says that the earth has been 
loaned to us for our safekeeping. How 
well—or how poorly—have we kept this 
trust? Our forests are denuded; our coal 
lands fast diminishing; our oil supply grow- 
ing less. 

Professor J. C. White, state geologist of West Virginia, 
in his address at a conference of governors some years ago, 
said: 

What will it profit this nation to have won the wealth of 
industrial supremacy, if, in our thirst for gold and sudden 
riches, we permit corporate greed, as well as individual ava- 
rice and selfishness to waste 
and devastate the very sources 
of our prosperity? For just as 
sure as the sun shines, and the 
sum of two and two is four, 
unless this insane riot of de- 
struction and waste of our fuel 
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resources which has character- legislature which not only would have let them into the tated and practically waste 
ized the past century shall be Adirondack reservation but would have enabled them to land. We thave 463 million 
ended, our industrial power tap every lake within its borders. Friends of the forests acres of forest land of all sorts 
and supremacy will, after a rose in defense and defeated the bill on referendum last Which contains about 2,214 
meteor-like’ existence, revert fq]. But in the long view, hydro-electric development and te- billion feet of timber of 
before the close of the present merchantable sizes. Three- 
century, to those nations that 
conserve and prize at their 
power value, their priceless 


treasures of carbon. 


Professor White’s statement 
is equally true of our forests, 
and we may well wonder 
when this generation will 
awaken to its obligation to 
posterity! Surely we owe 


something to those who are tc year than is being grown.” 


It is a great entail. It belongs as much to those whol are 
to come after us as to us, and we have no right by anything we do or neglect, to involve them in 
any unnecessary penalties, or to deprive them of the benefit which was in our power to bequeath!” 


Reforestation of 


RIVES have repeatedly been made by power promoters 
on our National and State parks. For example, up- 
state companies got bills through the last New York 


forestation need not clash: they may become parts of a 
broad program of conservation of natural resources. For 
those who think of our forests simply as sources of wood 
supply, Mr. Pratt draws another picture—of forests as sponge- 
like reservoirs of which concrete dam and rushing spillway 
are but symbols. Devastate the forests by fire and unscien- 
tific cutting and you dry up the sources of water power. 
The former Conservation Commissioner of New York here 
advocates federal expenditure before it is too late, and on 
a scale the public has not yet visualized, for conserving 
existing growth and reclaiming denuded forest lands. 
“Four and a half times more lumber is being cut each 
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follow us, and if we consume all that nature has. blessed 
us with, we. should at least find a fitting substitute, so as 
not to leave them. destitute. 

When the first-settlers peopled this country, they found 
a land rich in natural resources, immense forests abounding 
in fish and game. ‘The supply seemed inexhaustible. But 
let me quote Circular 112, compiled in 1920 by the U. S. 
Department of Agriculture: 


The original forests of the United States are estimated to 
have covered 822 million acres and to have contained 5,200 
billion board feet of timber. Over two-thirds of this area 
has been culled, cut over or burned. There are left today 

about 137 million acres of yir- 
gin timber, 112 million acres 
culled and second-growth 
timber, large enough for saw- 
ing, 133 million acres partially 
stocked with smaller growth, 
and 81 million acres of devas- 


fifths of the timber originally 
in the United States is gone. 


Of course, these untouched 
forests occupied lands that had 
to be used for farms, and so 
the colonists applied the 
hatchet with a free hand. 
This, while it served 
one purpose, was a slow 
but progressive encroachment 
on the forested areas. 


FOREST AND STREAM 


FOREST AREAS OF THE UNITED STATES 


(BASED ON CAPPER REPORT DATA ) 


4 NOT RESTOCKING 


AREAS GIVEN IN THOUSANDS OF ACRES 


Map by U. S. Forestry Service 


In this map is shown the original amount of forested areas with the gradual diminution through timber cutting and fires. It gives 
a graphic view of how our wood supply has been depleted. At the rate timber is being cut fifteen or twenty years will see the 
areas indicated by No. 1 on the diagram replaced by No. 4 


Wood, in those early days, was used exclusively, not only 
for buildings, but for household utensils, farm implements 
and many other things for which we have since substituted 
steel or cement. , 

Newspapers which were then printed on paper made from 
rags, grew with the growing cities and increased population, 
in numbers and size of editions. With the discovery that 
newsprint paper could be made from wood pulp, this indus- 
try has made one of the largest drains on our forests. It 
is estimated that American daily papers reach 40 million 
people, and to supply them, the pulp mills, like hugh dragons, 
demand our forests as their feed. Between their stone rol- 
lers, like two monster iaws, the log of wood is placed, and 
crushed to a pulp. When you realize that it requires ten 
acres of spruce timber to produce enough paper for the 
Sunday edition of a single metropolitan paper 
you can have some idea why our forests are 
diminishing so rapidly. 

When our young married people contemplate 
erecting a home they are met by the high cost 
of building materials. Even a small wooden 
house built in the country costs at least five 
times more than it would have cost ten years 
ago. Why this increase? Because the forests 
in our eastern states have been so depleted that 
the greater part of the saw timber now comes 
from the states of Washington, Oregon and 
California. This 3,000 mile haul adds materially 
to the cost of the lumber. 

The problem in forest depletion, therefore, is 


A fire tower 


not alone that of quantity but of availability. ‘“T’o quote 
again from the U. S. Department of Agriculture (Circular 
112) this is 

partly shown in the cost of transporting the average thousand 
feet of lumber from mill to user. Prior to 1850 when the 
great bulk of our lumber was manufactured near the points 
of use, the transportation cost averaged less than $3 per thou- 
sand board feet. “Today it is probably $10. In another de- 
cade, at freight rates now prevailing, it will reach $15 per 
thousand feet. But aside from rising freight costs, the ex- 
haustion of nearby supplies of timber imposes upon the con- 
sumer all the disadvantages of being dependent upon distant 
and restricted manufacturing regions. These include conges- 
tion of transportation, the effects of labor shortages and bad 
weather in limited regions, and a narrowed field of competition. 


Our newspapers have all increased their charges to the 
reader. Why? Because of this increased scarcity 
of raw material. Most of our pulp wood comes 
from Canada, and the manufacturer of news- 
print paper, driven further and further for his 
supply, fears an embargo on the shipments from 
across the border. ‘The last district belonging 
to the United States is now being tapped. I 
refer to Alaska, where the government has just 
granted to two lumber companies long leases 
covering a period of years. “This section fortu- 
nately is one in which reforestation is natural, 
so that if conservative methods are carried on, 
the supply should last for a long time. But 
Alaska cannot furnish the amount of pulp wood 
needed to fill the demand; it can only add its 
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bit, and at a very high cost on account of its long distance 
from market. 

In the state of Washington, a middle western lumber 
company is building two of the largest mills in the world 
with a capacity of one million feet of lumber per day. The 
company controls one and one-half million acres of land 
and at the rate of cutting—as planned—will denude their 
acreage in fifteen years. “These trees—the Douglas fir—are 
a natural regrowth; it took fifty years or more to grow the 
forests that are now being cut. 


UT it is not alone the demands of our industries that 
have depleted our timber lands. They at least have 
used what they have taken. Perhaps the greatest devastators 
of our forests are fire and unscientific cutting. One-tenth 
of the destruction of our forests is due to fire, while nine- 
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tenths is due to cutting with practically no regrowth. 

Concerted action must be taken to stop forest devastation, 
and to encourage reforestation. It requires fifty years for 
a tree to grow the proper size for saw lumber and less than 
that for pulp, and were we replanting a tree for everyone 
cut, there would be no difficulty. 

But in the United States four and one-half times more 
lumber is being cut each year than is being grown! 

Enough stress cannot be placed upon the need for adequate 
measures to prevent forest fires. Many states have organized 
eficient fire fighting methods. New York has placed on 
sixty-five of the highest peaks in the Adirondacks and Cats- 
kills steel observation towers. These towers are manned by 
competent observers during the dry seasons and are connected 
by telephone with the houses of the forest rangers. When a 
fire occurs the observer telephones the ranger who com- 


F®A mountain side once covered with trees, but the destruction by cutting, followed by fire, has left a waste where'there is no forest 
i BLRCE SS ND Se cover left. The resulttis a quick run-off of water Ts s 
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The snows of winter melt slowly in forested areas and the 


water is held in check by the spongy bed 


mandeers the men of the neighborhood. No time can be 
lost, as the conflagration must be checked before it gains 
headway. ‘The expense of the operation is an economy, for 
thousands and even hundreds of thousands of dollars are 
saved each year. ‘This past summer a forest fire occurred in 
New Brunswick, Canada, with an estimated loss of $200,- 
ooo. An expenditure of less than $5,000 in the method 
indicated could probably have prevented this fire. 

In Canadian forests, where large areas have to be covered, 
aeroplanes have been used successfully in discovering fires, 
but the fire tower is far more practical in a section where 
areas are high and not extending over too large a stretch 
of uninhabited country. 

The time has come for greater cooperation between the 
Federal government and the individual states in all phases 
of forest protection. ‘To this end, a senate committee has 
this last year visited the different states endeavoring to as- 
certain what their needs are and how much they have co- 
operated in fire fighting, tree planting, forest research and 
the like. This investigation was preliminary to the introduc- 
tion by Senator McNary and Representative Clark at the 
present session of Congress of a bill, under which the Goy- 
ernment will make certain appropriations to the states. Under 
this bill but $100,000 is allowed for tree planting, with the 
further proviso “that the amount expended by the federal 
government in cooperation with any state during any fiscal 
year for such purpose shall not exceed the amount expended 
by the state for the same purpose during the fiscal year.” 
Some of the southern states are poor and cannot afford large 
appropriations for tree planting, but the necessity for re- 
forestation is urgent. About $2,500,000 under this bill is set 
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In summer the forests hold the water in check by the pro- 
tection given by the shade of the trees 


aside for cooperation with the states in fighting forest fires 
and for other purposes: and there is an item of $100,000 
for educational work with farmers and other owners of 
woodlands. 

To the mind of the writer the amount proposed in this 
and other bills is far too small, especially in the matter of 
acquiring land for public forests. Colonel Henry S. Graves, 
head of the Yale School of Forestry and former chief forester 
of the federal government, says in an article in American 
Forests and Forest Life: 


Congress is now making appropriations for buying forest lands 
at the rate of less than one-half million dollars a year—a sum 
utterly inadequate to our needs. We do not realize that the 
United States is making an investment in the acquisition of 
forest lands which will yield tremendous returns and which 
will soon be on a self supporting basis. And while Congress 
is scrutinizing these small items with the utmost economy, it 
is making large appropriations to meet other national needs of 
less immediate urgency to the permanent welfare of the na- 
tion. A sum equivalent to the cost of two modern battleships, 
if appropriated to national forestry mow, would prevent an 
impending economic disaster... . 

We delay. We put off attacking the problem while our 
forest capital grows smaller and smaller. We court the day 
when our need for wood becomes so dire that public opinion 
will demand a national expenditure of one or two hundred 
million dollars a year. It is obvious that, under the pressure 
of an immediate emergency, such a sum cannot be economically 
spent, and that industrial and economic distress cannot be 
ameliorated. However much we spend, we must wait for the 
timber to grow. Future wood requirements of the nation 
must be provided for in advance. ‘There is no other way. 

One hundred million dollars now, advanced over a reason- 
able period of years, made available as the fiscal conditions 
of the country permit, will do what one billion dollars cannot 
do when the emergency is upon us twenty or thirty years hence. 
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The public should own half of the timber-growing land 
in the United States, and this land should be well distributed 
through all the principal forest regions. ‘The states and 
municipalities should be given every encouragement to acquire 
forest land, but the Federal Government must take the lead. 
In all federal acquisitions, there must be an equitable 
compensation to communities for the tax returns of which 
they are deprived. 


UT,” someone may ask, “why all this worry about 
wood and forests? Have we not substitutes for wood 
and are its uses not growing less?” ‘To those who thus 
think of our forests simply as the source of our wood supply, 
I would point to the terrific floods occurring every year in 
states where the forest lands have been denuded. ‘The forests 
act as a sponge or reservoir, holding the melting snows in 
spring and the heavy rains of summer, so that the water is 
fed gradually to the springs and streams. The floor of the 
forest is made up of leaves and moss making a soft absorbent 
mass which retains the moisture as it falls. Even during a 
dry summer the springs, in well-forested areas, run during the 
entire season. Destroy this forest condition and a change of 
action immediately takes place. The warm suns of spring meet 
the snows, the water rushes away with nothing to check it. 
Cloudbursts 
mer or fall bring about 
a like condition; without 
the restraining 
the rivers are swelled to 
overflowing, property is 
destroyed and life is 
endangered. From 1900 
to 1908, property to the 
value of $850,186,720 
was damaged due to 
stream overflow accord- 
ing to the -estimates 
of men competent to 
judge. 

So that side by side 
with the wanton waste- 
fulness of our wood 
supply, we have wasted 
our water supply. Our 
coal has been growing 
gradually less, with no 
recurring crop. Our wa- 
ters with their power po- 
tentialities, now known 
as “white coal,’ must 
be conserved and wisely 
developed to take the 
place of disappearing 
coal supplies. A ton of 
coal, once used, is gone 
forever; with water the 
energy alone is used and 
the flow 


in sum- 


rorests, 


of water is of 
value again and again. 

A comparison’ of wa- 
ter power which has 
been developed and the 
potential water power 


The tree-shaded streams are potential sources of hydraulic power 
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resources of the United States is significant. ‘There 
a total of 3,120 hydro-electric plants of all types, 
public utility, municipal, manufacturing, etc., with a 


capacity of 7,926,958 hp. against a possible minimum 
water power development of 27,943,000 hp. and a maximum. 
of 53,906,000 hp. ‘This maximum potential water power 
will be materially increased by the proper protection of the 
forested areas. ' 

RIVES have constantly been made by the power own- 
D ers to invade the sanctity of our national and state 
parks, but to date their efforts have been in vain. May they 
ever be prevented from encroaching upon these areas set 
aside for the enjoyment of the public! f 

It has taken our citizens years to awaken to the fact that. 
they can secure recreation of their tired bodies by going to 
the: forests and woods where they can commune with God 
and nature. But added-numbers are doing it constantly, 
aided by the motor which makes distances short and camp- 
ing equipment which cuts the costs of outings to the woods. 
A better class of citizens, more self reliant, more vigorous 
and better fitted to cope with the everyday problems 
of life, will result from frequent contact with the 
great out-of-doors. 

We need the 
for them too. 

A view back to what 
we have had and a look 
forward to what we will 
have—or will not have 
—unless we mend our 
ways, is what every 
thoughtful citizen should 
take. With the opportun- 
ity still open—before it is 
too late—let each: one of 
us take the responsibility, 
on ourselves to urge 
upon our representa- 
tives in Washington the 
early enactment of the 
necessary legislation, to 
bring about, as Col. 
Graves has said in his 
article quoted above, an 
appropriation of $100,- 
000,000 to be expend- 
ed over a period of 
years: 


woods 


First, for the acquisi- 
tion of large areas of 
denuded forest lands on 
which the Government 
can plant and control 
trees, thus also protect- 
ing our water supply. 


Second, for assistance 
to the several states in 
preventing fires, planting 
trees and fighting tree 
pests. 


AN is. dependent 
upon nature: “The 
earth is the mother 
of all mankind.” 
For food, shelter, 

j clothing, for the 

materials that help to adorn and 

beautify, man must go to nature. 

_ Though he may not live by bread 

alone, he cannot live without bread. 

One need not be an irrational 
materialist, enamoured of the 

economic interpretation of his: 

tory, to admit these facts! 


chanisms.”’ 


face to face with fate. 


On the other hand, man’s most strenuous efforts have 
been given to the attempt to escape from nature. Nature, 
primitive and undisciplined, provides precariously for man, 
keeping him near the margin of subsistence. Below certain 
levels the earth is a fairly wise mother; above those levels 
she is stupid and jealous, degrading her children, telling 
them tales of danger, filling their minds with fear. One 
need not be an incurable idealist to acknowledge these facts! 

An animal, having gathered a few sticks, leaves or straws, 
for a nest or a lair, is at home with nature, accepting life 
or death unquestioningly. But man has long been at war 
with his mother. As an obedient son, using nothing but his 
bare hands, he was bound to remain a brother of the beasts. 
Early in childhood, however, he learned a few secrets, such 
as the use of fire and how to make some simple tools. “These 
gave him the taste of power and a dawning sense of in- 
dependence. But shortly the jealousy of his mother ap- 
peared; she seemed not a true mother, but only step-mother: 
his hope of happiness lay in outwitting her completely, learn- 
ing how to control her and make her work for him, thus 
assuring his escape. Little by little, the meaning of this 
project has emerged: he must make nature over, on lines 
nearer to his needs; he must turn nature into a great 
machine, subject to his control, serving his every desire. 

This was an adventure so presumptious and so perilous 
that most subsequent ages have called it irreverent, profane. 
Some have even spoken of it as the “Fall of Man.” 

His method, slowly evolved, has been “Divide and con- 
quer!” Mastering some bit of nature, he has turned its 
forces against the rest. The winds have blown his boats to 
windward. The waters have run up hill. He has poured 
iron out like water. He has turned night into day. In 
short, he has decreed his own freedom, and attempted to 
enter the decree upon the records of time. 

Slowly, in the course of his struggles, man has found cer- 
tain clues to his problem. Otis T. Mason, the American 
anthropologist, enumerates the five factors with which men 
must reckon: 

Raw materials, of almost endless variety and usefulness; 


Motive powers, from simple muscular energy to the most 
complex forms of force; 
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“We stand today where the Greeks once stood: 
We have Power beyond 
their dreams of power: power that indisputably 
belongs in the realm of nature, the proper use of 
which need not degrade a single human being. 
We can see the Fates at work. Upon the founda- 
tions of great but decentralized power we can build 
small communities where life and culture can te 
rooted in normal relationships... . 
hold of the materials of the future and organize 
them into a world in which humanity will be free 
and enfranchised; or a world in which humanity 
will be buried under the mazes of economic me- 


Tools and 
changing types; 

Processes of fabrication, simple, 
complex and compound; 

Products, the things sought for, 
with which man nourishes and 
supports his life. 


machinery, in ever- 


At first these products were purely 
physical: they nourished and sup- 
ported man’s physical life. But in 
fabrication there was a factor not 
fully comprehended within the 
physical; in products there were 
elements not wholly to be classed 
as useful; and in man, himself, 
there was something not dreamed of in the philosophy of 
nature. Give them time: these are the most important 
elements in the scene. 

Now, in this long struggle, two irritating implications 
have ever been latent. First, not more has man reshaped 
nature than nature has reshaped man. Challenging nature, 
he overcame her in part, and won a momentary control, 
with freedom. He used that freedom to consolidate his 
gains and to organize himself into this re-made world. 
Naively, he assumed that, though he was thus at home in 
a changed world, he had remained unchanged. He even 
argued that, however much nature may be made over, 
“human nature never changes.’’ But the plea is not con- 
vincing. “The earth has been cultivated in part, and man 
has become cultured in part. History is the story 
of the stages through which man and nature have made 
each other over almost beyond recognition. Man’s refusal 
to admit change is responsible for some great difficulties. 

The second of these irritations is a question: Which is 
to be master, at last, Man or Nature, mind or the machine? 
History has given various replies to this question. When 
machines were small and unimposing, men were not greatly 
cowed by them. But as machines have grown in size and 
complexity, man has been more and more impressed; until, 
now, we are not far from worshipping the machine. Our 
sciences translate us into the likeness of machines. ‘That 
fact is interesting. If the machine shall reduce us to sub- 
jection, Mother Earth will have her revenge: the machine 
is nature dressed up in modern clothes! 

The extent of man’s escape from nature may be roughly 
measured by the surplus he is able to accumulate—the 
margin of his supplies, actual and potential, above his needs. 
Surplus is largely a function of the organization of the five 
factors enumerated above. “Man came to the threshold 
of civilization,” says Morgan, in his Ancient Society, “when 
he brought about the union of the animal, vegetable and 
mineral worlds—that is, when he harnessed the ox to an 
iron plow for the purpose of cultivating the cereals.” That 
organization of power, tools and processes assured a surplus. 
That surplus enabled man, at least some men, to be free, 
at least a part of the time. Freedom meant leisure: leisure 


We can lay 
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might mean the discovery of unsuspected values in the world 
and in human living. 

The fundamental factor is power. Materials are every- 
Tools and fabricating processes and, hence, prod- 
But powe: 


where. 
ucts will follow upon the coming of porver. 
is elusive. Wind and water 
are fickle, undependable. The 
strength of animals is depend- 
able; but it is slight, and it 
requires too much oversight. 
Power must be plentiful, de- 
pendable and requires small 
oversight. Such power was 
first found in Slavery. 

The slave is the most intelligent application of power to 
work that has ever been known: he is power—intelligent, 
automotive power. The slave is not efficient; hence, his 
numbers must be great. But being intelligent, he not only 
performs work, he can plan and oversee it. “hus, he re- 
leases free men completely from nature, providing time for 
the development of the arts and cultures of life. 


against the rest. 


out like water. 


HESE conditions were fulfilled in preéminent measure 
aes Athens, “that point of light in history.” A sufficient 
supply of slave-power freed the citizen from all the stresses 
of physical existence into a congenial leisure. Freedom re- 
vealed the social and moral chaos of the times: barbarian 
hordes were pressing in to destroy; within himself were 
areas of impulse, rages and passions that might easily betray 
him. Having risen above physical nature, he must over- 
come the barbarian, without and within, and make a world 
fit for Man. : 

Led by artists, philosophers and scientists, and by states- 
men who, for a time, at least, believed that these have a valid 
function in society, the Greeks rose above their ancient rages 
and fears and achieved an ideal world, of serene great beauty, 
wherein one might meet Fate calmly as became a Man. 
They became human. - They discovered humanity. And 
they bequeathed it, as a precious treasure, to the ages. 

Greek culture was a community enterprise. Slavery made 
it possible. Al] the arts and sciences contributed to it. It 
exalted excellence. Men created beautiful objects, wrote 
beautiful poetry, trained their bodies to the highest pitch of 
strength and agility and displayed their prowess in civic 
contests. They gave to the world a revelation that still 
haunts the mind. We know, when we are most aware, that 
any conception of living that neglects beauty is an unworthy, 
if not a degraded conception. 

But there was a defect in Greek life which was inevitably 
reflected in Greek culture. The community was but partially 
human: nine-tenths of it was slave. The slave who made 
Greek culture possible had no share in that culture. In- 
dividualists and abstract “humanists” may argue that culture 
should be above the battle of the classes. The argument 
gains no support from Athens. Greek culture, compelled 
to ignore and deny nine-tenths of the people, became remote 
from life, as it was remote from work; it became intel- 
lectual, non-social, fragmentary. A fragment of humanity, 
however free, can never create more than a fragmentary “hu- 
manism.” Power, even slave power, laughs at man when he 
presumes too far upon freedom! 

To be sure, the Greeks sought to overcome this defect 
by a tour de force: they ruled the slave outside the limits 


“Mastering some bit of nature, man has turned its forces 

The winds have blown his boats to wind- 

ward. The waters have run up hill. 

He has turned night into day. 

he has decreed his own freedom, and attempted to enter 
the decree upon the records of time!” 
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of the “human.’”’ Man in his struggle for control had set 
himself over against nature. Power is of nature. The slave 
was a form of power; hence, he belonged to nature, not to 
humanity. Greek culture was for free men, not for 
slaves. It liberal, not servile; for the man 
of leisure, not for the worker. 

If such a distinction had 
held, Greek culture would 
have been inclusive of “the 
humanities.” But the Greeks 
never fully accepted it; and 
the modern world has denied 
it. Modern ‘‘humanists” have, 
however, sat at the feet of 
the Greeks for two. thousand years, giving them the homage 
of sincerest imitation. But the verdict of the modern world 
seems to be that a “humanity” that could consign a major 
part of the race outside the bounds of the “human” could, 
at the best, produce an imperfect, not a true “humanism.” 

The glory that was Greece failed. Culture is.not a 
veneer upon life: it is of the substance of life. In order 
to establish an ideal, the Greeks became intellectually dis- 
honest: they degraded some part of their humanity, identi- 
fied it with nature, and called it “power.” Thus they 
justified their free life. We have the fragments of their 
culture—nothing else—today. 


was 


He has poured iron 
In short, 


E pause in the flight of the centuries only long enough 

to recall that the culture of the Middle Ages was 
builded upon ‘a quibble. The labor power of the age was 
the feudal serf. The serf was neither bound nor free, neither 
wholly of nature nor fully human. He was by way of 
escaping from nature into humanity. He had some share 
in religion, though not in the civic life. Work was the most 
effective humanizer. In the later centuries freedom could 
be achieved by escaping from the land to the cities. “The 
culture of the Middle Ages was largely the work of escaped 
serfs, who in the cities achieved their moral and artistic en- 
franchisement as well as their civil liberty. By the thirteenth 
century, the towns and cities were filled with these freed 
workers and their guilds, both of the artists and the artisans, 
were flourishing. ‘Thought of this age centers mostly about 
the great cathedrals. But beyond those monuments lie cen- 
turies of struggle for freedom and control; and. all about 
them are the only slightly less remarkable achievements in 
every line of artistry. From the thirteenth to the eighteenth 
century, free workers, whether artist or artisan, were building 
up standards of integrity in workmanship. Some, still strug- 
gling with the past, “wrought in a sad sincerity”; others, 
feeling the freedom of the future, wrought in a joy hitherto 
unknown. But each 


. .. “builded better than he knew,— 
The conscious stone to beauty grew!” 


And we pay our tribute by prizing their works as “antiques”. 

Into this world of handcraftsmanship, so human, so 
artistic, so inefficient, came the Steam Engine, discovering 
unsuspected reservoirs of power. “This power has changed 
the face of the world—not alone the world of work, but 
of all other ranges of human living. These changes con- 
stitute the so-called “Industrial Revolution.” What have 
been’ the characteristics of this age of change? 


1. Steam made all other forms of power, wind, water, the 
slave and the serf, subordinate, and promised quickly to make 
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them obsolete. That is to say, steam organized about itself 
the industries of the world. 

2. Steam tore people loose from their local communities 
ind began to crowd them into narrow areas around new cen- 
rers of industry. It has successively tern people of all stages 
9f culture loose from their old rootages in local groups and 
gathered them into polygot centers of 
industry and commerce. Steam has 
been, and is, the great centralizer. 

3. Steam has supplied the world 
with unlimited products for nourishing 
and adorning life: an incredible range 
of useful and useless implements, 
weapons, tools, gewgaws, impedimenta; 
machines of transportation; and, by 
means of a variation, the gas engine, 
with the automobile and the flying 
nachine. ‘hese, by their very nature 
the tools and the means of life, have charmed and hewilaered 
us until we have transformed them into the meanings and the 
ends of Ife. 

4. Hence, steam has torn us free from old standards of 
workmanship, taste and culture. By giving us cheap, machine- 
made articles in unlimited quantities in place of the older 
hand-made objects, steam has. made the world more comfort- 
able; but at the price of substituting display and exaggeration 
for use and beauty. Inevitably, ‘the nineteenth century was 
an epoch of vulgar comfort. 

-Within a century, at least half the people of the world 
felt these effects in some degree. In the western world, at 
least one-third of the population has been torn loose from 
former contacts with nature and crowded into the industrial 
cities, there to live an alien and artificial sort of life. “The 
industrial city rests upon the steam engine. ‘Large-scale 
organization,” of industry and of living has been the key- 


note of the industrial revolution. 


UT man’s inner life is responsive to his environment. 

This is “adaptation.”” Now, since environment in the 
modern city is almost completely artificial, man has neces- 
sarily become artificial, also. His culture has become artifi- 
cial. He has made himself too free from nature. He has 
shut out the stars with his roofs and his smoke. He no 
longer hears the breaking of waves over deep seas; no longer 
fights with the wilderness far on the frontiers; no longer 
follows the aurora over the silent snow-fields. He has ceased 
to renew his spiritual life at the ancient springs. Books tell 
of men and women who once did those things; but the books 
are scarcely credible. Men go, it is true, at times, to the 
mountains or the sea, for the purpose of escaping from spirit- 
ual dyspepsia—in order that they may, once more, enjoy 
the feast the city offers. And what is that feast? 

Bacon has told us how the scholastics, turning ever in- 
ward for the materials of their dialectic, were like spiders 
that spin endless threads of disputation out of their own 
bodies. We have been moving in similar directions. When 
the mind of man loses contact with nature, it turns in upon 
itself, and spins out of its own memories, endless repetitions, 
endless monotonies. Its art becomes superficial and clever: 
endless variations upon the same literary theme; machine- 
made music; pictures by wholesale. Lacking ideas, it writes 
poems with the supreme distinction that each line begins with 
a small letter. 

Even so, men cannot live in this way forever. Bored by 
it, but having no other escape, they revert to primitive nature, 
to as much of reality as remains to them: to undisciplined 
instinct; to movies that show “he-men”; to jazz and dances 


“If the machine shall reduce us to subjection, 
Mother Earth will have her revenge: the ma- 


chine is nature dressed up in modern clothes!” 


“Where shall we find that ‘silence and slow 
time’ of which, according to Keats, culture 
is the foster child?” 
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that exaggerate sex-motives ; to novels that reek with decadent 
sex-recitals; to pugilistic encounters that smell of blood; 
court trials that display sadistic experiences; to theatricals 
that “exalt the human form.” 

Meanwhile governmental and industrial leaders, protect- 
ing their own freedom, after a 
fashion, by trips to Palm Beach or 
to Europe, talk glibly of the “advan- 
tages of the machine era.” It has 
given us, they say, comforts beyond 
the dreams of avarice in other eras: 
health, prosperity, long life; a stand- 
ard elementary education for all; 


un- 
impeachable patriotism; seats in the 
park; and athletic contests more 


thrilling than any since the days of the circus in Rome. 
And our culture leaders, admitting as glibly that there can 
be no hope of an indigenous culture in our machine civili- 
zation, happily tell us that what we need, and “all that we 
need” is an importation of the “humanities” of the Greeks. 
“We have utility; the Greeks had ‘humanity’: add them 
together and secure the finest civilization possible to men!” 


UT some are not wholly convinced by these reputed 
virtues of the machine age: freedom by proxy and 
culture by addition. The sense of loss is too great: 

We have lost contact with nature—the contact that gave 
to man his first challenges, his first joy of battle, his first 
sense of victory. 

We have lost that neighborliness which was characteristic 
of the older community, when men lived in homes and 
worked with their hands. The steam engine first under- 
mined that community, and the automobile has completed 
its destruction. 

We have lost practically all of the integrity of our old 
craftsmanship. “The machine is not interested in integrity: 
only in form. Both the artist and the artisan have suffered 
spiritual dislocation. The artisan now works, dispiritedly, 
for the machine; and the artist, competing with the machine, 
too often sells his soul to feed his body. 

We have lost practically all control of our destinies. 
work when the machine works; we do what the machine 
commands; we use the products the machine turns out. 
We are educated to work with the machine and to use 
machine-made products. 

In the centuries of free workmanship, especially in pioneer 
America, men were moving slowly toward a finer humanity, 
a real community, in which every individual might find him- 
self at home. ‘They dreamed of liberty and fraternity. Per- 
haps it was a fool’s dream! At any rate, the steam engine, 
in building our industrial cities, has cut us, more or less 
sharply, into two groups once more: the owners and the 
workers. [he owners, as free and independent centers of 
control, make up humanity; the workers, as attachments to 
the machine, are not sure where they belong! 

They are not slaves, bound to the wheel of labor: they 
can always give up their jobs—at least one at a time. In 
religion and politics they boast equality with the owners. 
They are schooled at the expense of the community. But in 
economics they are still classed as “labor power,” and they 
are dealt with as if they were something that humanity 
must control in order to maintain its own precariously 
achieved freedom. 


We 
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Since about 1890, electricity has been more and more ap- 
plied, subordinately, to the steam-driven machine, making 
that machine more completely automatic. (Electricity has 
not been, at least until quite recently, a power in its own 
right; it has been a helper of other power.) Working with 
automatic machines, the worker 
has grown more automatic: an 
‘iron man,” a “robot.” His 
task can be learned in a few 
hours, or days, at most; and 
once learned, it can be changed 
only with the greatest difficulty. 
“Tt never was so easy before for 
a simpleton to live!’ Nature has had her revenge: man’s 
long struggle with her has come to this, that for the masses 
of men, while their physical lives are far more comfortable, 
less precarious, than was the case with primitive men, their 
mental and cultural lives are more completely submerged in 
“things” than has been the case since the first few awkward 
upward steps were taken in the primitive wilderness. 

The culture of the Greeks grew, as we have seen, out 
of a great stress: the struggle of noble spirits against the 
over-powering Fates; the struggle for Order in the midst 
of an all-devouring chaos, for a Mind that should rise above 
non-mind and find or give a meaning to existence. They 
failed; but that was what they sought! 

Today we have reached the sublime belief that the Ma- 
chine is the nearest approach to Reason and Mind that we 
shall ever reach: the Machine stands between us and every 
sort of chaos: it feeds us, clothes us and educates us; it 
fights our battles for us and organizes our peace. The 
Machine is the last word in cosmic progress. We have 
susbstituted it for the spirit that once was in us; we have 
made ourselves over, in our psychologies, on the model of 
the Machine: we have lost our souls for it; some say we 
have even lost our minds! Is there no escape for the race 
from these untoward, tragic happenings? 

The industrial city is too unhuman to be the home of 
the human spirit. If, for Plato, Athens was too large, what 
shall be said of our modern aggregates of shifting, drifting 
men? It is true that the great city has become the center 
of the greatest stimulations the world has ever known. But 
these stimulations are practically all upon the periphery of 
life: they do not reach the center. Such peripheral stimula- 
tions make for cleverness and smartness: for the literature 
of Gertrude Stein, which has no “message,” only “sug- 
gestions”; for arts whose boast is that they have no meaning. 

But what shall the soul do that cannot nourish itself on 
words; that longs to find the ancient springs where it may 
drink long at the fountain of living waters? Where shall 
it find that “silence and slow time,” of which, according to 
Keats, culture is the foster-child? Are all such questions 
infantile survivals which the “manhood of humanity” should 
have long escaped? Should things have no meaning? If 
things should come to have meaning would that fact 
challenge the dominance of the Machine in human living? 

The question has been raised. Men are in revolt against 
an industry in subordination to which, they “dig the ditch, 
in order to get money, with which to buy food, so that they 
can have enough strength to dig the ditch!” The Machine 
has taken on the form of Fate, remorseless Fate. “Two 
things men want today—to wit: contact with the earth 
once more, and more neighborly contacts with their human 


“The future lies open before man, as it did in the day 
when Joshua said to Israel: “Behold, I have set before you 
life and good, death and evil: choose ye this day which 

ye will serve 


POWER AND CULTURE 


kind! And these two desires seem not so unattainable tod 
as they seemed five years ago! j 


ENTRALIZATION has’ claimed eyerything for 
(s century: the results are apparent on every hand. B 
the reign of steam approach 
its end: a new stage in the i 
dustrial revolution comes o 
Electric power, breaking away 
from its servitude to steam, | 
becoming independent. Electri 
city is a decentralizing form 
power: it runs out over di 
tributing lines and subdivides to all the minutiae of life an 
need. Working with it, men may feel the thrill of control 
and freedom once again. 

Life need no longer be subordinated to steam: Industry 
can be decentralized—the smaller community can be re 
gained, with its old humanities. The mechanisms of such 
decentralization now wait man’s use: has he the courage to 
make the world he needs? He could not control the past, 
for he could not foresee its direction. But now the future 
lies open before man, as it did in the day when Joshua said 
to Israel: “Behold, I have set before you life and good, 
death and evil: choose ye this day which ye will serve!” 

Humanity has no spiritual future save in the fight for 
that economic and social freedom within which the mind 
can be free. Giant power, under public control, with power 
distributed to all on equal terms, offers economic freedom 
to humanity, the hope of communities within which intel- 
lectual freedom can be realized and the culture of the spirit 
will seem possible. 

Such decentralization of living will tend to regenerate 
our culture by releasing it from the city’s hot-houses, 
where it attains a superficial brilliance, and restoring it to 
its native rootage in reality. In the reinvigorated small 
community, the free mind will become creative; and schools, 
within which freer minds may develop, will appear once more. 

Holders of vested interests in our present economic order 
will oppose these developments; and properly so, for salva- 
tion must not be too easy. Humanists whose culture is an 
imitation of the Greeks will also oppose them: a humanism 
indigenous to our soil would not be to their liking. 

For mankind, these are crucial times. Wishing can do 
little. But thinking can lay hold upon the materials of 
the future and make a world in which humanity will be 
freed and enfranchised; or a world in which humanity will 
lose itself under the mazes of economic mechanisms. 

This is the Day of Choosing: We stand, today, where the 
Greeks once stood: face to face with Fate. We have Power 
beyond their dreams of power: power that indisputably be- 
longs in the realm of nature, the proper use of which need 
not degrade a single human being. We can see the Fates at 
work. We can build communities upon the foundations of 
great but decentralized power, we can build small com- 
munities where life and culture can be rooted in normal 
relationships. We can provide the materials out of which 
men can make for themselves the manner of life they prefer. 
Or, we can surrender to the control of the greater machine, 
permit electricity to make permanent what.the steam-engine 
began, be happy in the roar of industry and lose all our 
sense of freedom, justice and beauty. “The history of the 
world is the world’s judgment day!” 
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Some Tools of the Trade 


Work Portraits by LEWIS W. HINE 


HE mind’s eye follows the jump from measuring 
pasture fences to the laying out of a power trans- 
mission line across hills and plains and farm lands for 


ive hundred miles. 


ere has been as tremendous a jump 
n the matter of the tools with which 
he engineers have played—from the 
sroverbial transit and sextant of the 
ndividual surveyor to the intricate 
mechanisms of the great hydro-plants 
and transformer stations. 


The modern power house epitomizes 
he control—or rather the half-mastery 
—man has gained over the elements. 
Huge machines work silently in vast 
structures, with here and there a man 
or a small group of men. The first im- 
xression is that the human factor is 
regligible. 

But one soon realizes the infinite 
mportance of the knots of men 
who, in whatever capacity, generate 
hese tremendous forces and direct 
hem down controlled channels across 
he country. 

Therein we have the crux of the 


te 


Even an assistant superintendent 
looks like a pygmy beside the big 


co 


er 


coming conflicts over the stewardship ot electric power, 
beside which the debates over the railroad question are 
as a pink tea party and the present agitation over 


naval oil reserves no more than a 
tempest in a teapot: 


The challenge of regions which feel 
themselves cheated out of their share 
ot energy by the claims of rival in- 
dustrial districts. 


The challenge of consumers who 
dread the rise of corporate monopolies 
more autocratic than ever were rail- 
roads or banking systems. 


The challenge of industrialists tearful 
lest a handful of men, organized in a 
union, tie up at their whim the manu- 
facturing of whole regions. 


The challenge of the farms to share 
with the cities. 


The challenge of the home to share 
with the shop. 


The challenge ot ten thousand claim- 
ants for a place in this new sun. 


THE BOILER DRUM 


One tube in a big fabrication of steel structures invented by man for the production of power 
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FEELING ITS PULSE 


The big machines almost run themselves until “trouble” begins. Then the electrician functions 
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Successor to the old time stoker—who shoveled in sweat and grime and strain of back muscles. This boiler operator 
making a change in the feed of powdered coal by moving the rheostat on his control board 


OWER and its use for peace-time pursuits to- 
day engage the attention of the minds which 
perhaps see farthest into the future. We 
have, by a more or less haphazard process, 
built up a miscellaneous and disconnected 
; aggregation of power units; now, by a single 
Be ioese may be connected, related to each other, and 
) extensions and certain important new developments, 
bt into a great national system that will give to the 
aoc a power unexampled anywhere in the world 
ident precedent even in dreams. 
The interest of wage earners in any project calculated to 
se the power at the command of the American people 
mifest. They cannot escape an interest and an obliga- 
What we confront is the possibility of doubling our 
pacity for machine production, through the single agency 
‘power. lf we take into account the improvements and 
entions in machinery that are sure to come, if we take 
9 account all of the collateral matters, we find ourselves 
an age in which our productive capacity may 
enough be well nigh boundless. 
We are in the fortunate position of having one great 
justrial development so shaping itself that we may be in 
no cognizant of its coming and in a position to take 
ligent action in regard to its development. We, as a 
peop "shall be foolish indeed, if this tremendous develop- 
men’ is allowed to roll its great weight upon us without 
any action on our part looking toward its control and 
directi | We have before us an opportunity to take one 
eo engine and compel its course so that it shall be to the 
ge possible extent 2 well balanced social asset, instead 
f an engine run primarily for profit and only secondarily 


Pe | as if by design, a new engine of production com- 
z into being at a time when the philosophy and the practice 
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f labor is ripe for its coming, ripe for its handling, ripe for 
it ction, rig for the bringing of the best results to all 
» whole giant power project has become a 
ntion between the advocates of government 
| those who oppose government ownership. 
9 can see the productive possibilities that lie 
€¢ great project of power must find themselves 
‘more concerned about the administration 
functions than about the 
ership of power plants and transmission 
) because power can be made to work wisely 
managed and administered, regardless 


o 


Power and Labor 


By SAMUEL GOMPERS 


President, American Federation of Labor 


recognized that ownership is already too well developed 
and fixed to permit of any remarkable changes in that direc- 
tion within any reasonable period of time. To put it an- 
other way, if all effort were to be centered on the issue of 
ownership—as some would have it—the organization of 
power, the machinery for its control, administration and use 
and the fixing of its relation to other factors in production, 
would be fixed and congealed by the same interests that have 
always sought to do those things, while the fighting over 
ownership went on endlessly. It is not wise for those who 
seek to protect the interests of the people to send all of their 
forces up one street. The question of ownership is not one 
to be ignored, but it is not the part of wisdom to regard 
that question as paramount. 


OW ER in its relation to life and work is a much more 

vital thing than machinery in relation to stock certificates 
and title deeds. “There are great questions that press for 
solution while this dream of ages is in process of materializa- 
tion at such astounding speed. Paramount among all of 
these questions is this: Are the wage earners, the men and 
women who are to operate the machinery of generation and 
transmission and who are to operate the machinery of use 
and who, by their very existence give to power so large a 
portion of its value, to find and hold their proper place in 
the human organization that is to control the new power 
in its manufacture, transmission and use? 

Financial interests look upon the prospect with a view to 
new income. Their interest is precisely the same as would 
be their interest in a fabulously rich gold mine. It is first 
of all an interest in financial returns; not in production for 
human use. 

Political interests look upon the project as one that may 
perhaps require new laws and therefore new enforcement 
agencies, or enlarged enforcement agencies. Inevitably the 
result in that direction will be an effort to produce fresh 
inhibitions. Surely human intelligence is capable of some- 
thing better than the railroad muddle in the development 
of power. Surely it is capable of something better than the 
muddling of the mining industry. There has yet grown up 
no fixed tradition in giant power. There is no dead hand 
upon the project. There is here the opportunity for control 
that will function for the good of the industry itself and 
for the good of industrial life in general. “There is every 
reason why there should be erected for the coming power 
industry a democratic organization for the operation of that 
industry. 


ABOR advances the following program for application 

to giant power specifically: 
IL. It is required that there be a full and frank acknowledg- 
ment on the part of the whole industry of the role which labor 


has to play and of its ability to offer cooperation in practical 
operation. 
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Il. With labor’s role fully acknowledged, there must then 
be a consciousness on the part of the whole industry that those 
who operate the industry in all of its branches are entrusted 
with vital functions and have obligations to those within the 
industry, to the natural wealth brought into use and to other 
industries and the people as a whole. 

III. The experience of the industry must determine to a 
large extent how to organize the factors within the industry 
on a democratic basis that runs parallel to its functions, so 
as to discharge these various obligations with justice. 

IV. With experience as a guide in the application of the 
principle, there must come into existence joint representative 
bodies, in which every useful element within the industry may 
have a voice and in such manner that it will not be possible 
for the combined voices of some to smother the voices of others 
in pursuance of injustice. 

V. These joint organizations of representatives must have 
as their smallest unit the locality, after which larger units 
may follow in accordance with the natural lines found in the 
industry itself. 

VI. The industry will find itself, as it has indeed already 
found itself, hampered by restricting laws placed on statute 
books by political organizations lacking the requisite under- 
standing of industrial needs, or fearful lest an uncurbed in- 
dustry might become a moloch; and it will be necessary to 
open the doors by clearing away obstructive legislation. This 
can not be done unless and until the industry establishes for 
itself a public confidence, which can be maintained only by 
full and public industrial accounting. There must be and the 
people will require a knowledge that the industry knows and 
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practices a moral obligation to the people and that it possess 
an intelligence and a method of operation that will promo 
justice and the highest possible development of its 0 
potentiality. 


HERE are the six cardinal’ points by which the powe 

industry, and every other industry, may emerge from 
the thrall of political domination and repression, and b 
which it may emerge from internal strife, uncertainty an 
blindness. 

The sixth point—the winning of freedom from laws that 
hamper—can not and perhaps should not be achieved until 
there is an understanding of the five preceding points. 
Indeed, unless there is an understanding of the five preceding 
points the people have no recourse except the law, inadequate 
and idiotic as that generally is. 

But, if there is a candid agreement upon the first funda- 
mental, the rest follows naturally and rationally. The ex: 
perience of industry, recorded by each organized group and 
coordinated in a collective judgment, must determine to 4a 
large extent how to organize on a functional basis for creative 
undertakings. The industry must develop a responsible 
mastery over itself, and there is no other way. It must 
bring into its own house an understanding of its true func 
tion, a sense of order and an understanding of its high moral 
obligation to itself and to the whole community. 


RESO|ILUTIONS ADOPTED BY THE 
_ FORTY-THIRD ANNUAL CONVENTION 
ORVCHE AC ba Ohi 


ReEsoLveD, By the American Federation of 
Labor, in annual convention assembled at Port- 
land, Oregon, 1923, that we recommend to all 
citizens in all States a program of State conserva- 
tion through complete use and development and 
control of the waters of the State, as submitted by 
the State to California voters in the Water and 
Power Act, and for the service of the people at 
cost, as opposed to corporation development and 
control of water resources for private profit; and 
be it further 

ReEsoLveD, That this organization is unanimous- 
ly opposed to the subsidizing or granting of other 
Government financial aid to any private corpora- 
tion or corporations for the purpose of establishing 
a privately owned and operated power system, or 
to any encouragement whatever to a privately 
owned and operated super-power system; and, be 
it further 

RESOLVED, That we individually and collectively 

urge upon our respective State legislatures and 
‘upon the Federal government, and cause to be 
given the utmost publicity, the necessity for a co- 
ordinated public development and control of said 
water resources for the service of the people at 
cost, giving due regard to the four-fold duty of 
water for domestic supply, for irrigation, power 
production, and navigation, and to the necessity 
for flood-water storage and control and ‘to the 
rights of political subdivisions to the measure of 
local control in these matters; and that we favor 
and urge the withdrawal and curtailment of special 
privileges to private interests controlling this na- 
tural resource for incomplete and costly develop- 
ment for private profit. 
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A tower construction gang 


The famous “thunderstorm”—one million volt, nine foot, three-phase arc pho- 
tographed in the Pittsfield Works of the General Electric Company 


The Engineer’s Place in Society’ 


By GERARD SWOPE 


P in the woods and wilds of Canada, a 
wonderful country of pines and rocks, where 
I had been camping when it was only a 
wilderness, was a river with some 600,000 
horsepower, constantly going to waste. 
Through the vision, leadership, courage (and 


common sense if you will) of an engineer, John E. Aldred, 
these water powers were harnessed. 


* 


Now, let us see what that has done. 

That wilderness has been transformed into the habitation 
of man. Here men have reared their families; schools and 
churches have been erected, and a community has been 
founded where before only wild animals roamed. Con- 
structive industries have been placed there, paper and pulp, 
and metallurgical activities. “These industries have not only 
done things for that particular community, but also are send- 
ing their products out into the world and making it possible 
for human beings to seek and to find more than they ever 
had before. That is really great constructive work. It has 
taken vision; it has taken imagination; it has taken great 
courage; and it has taken common sense in the working out 
ef the details. 

Another of these engineering projects, not nearly so large, 
but no less interesting, is the Roosevelt Dam in Arizona, 
made possible by the courage and vision of government 
engineers. That section of the country was all an arid 
desert on which nothing useful grew. The soil is of volcanic 
formation. All that it needs for productivity is water. 

The rainfall in that region is about eight inches per year, 


« The substance of the Aldred lecture delivered at the 
__ Massachusetts Institute of Technology. 


insufficient to irrigate and insufficient to grow anything ex- 
cept cactus and sagebrush. So the engineers built a dam 
280 feet high, to contain the water gathered from the water- 
shed and the mountains and hills behind it, thus forming a 
lake some 50 square miles in area in which is collected the 
rainfall from about five million acres. The dam lets out the 
water and irrigates about a half million acres. The line of 
demarcation between the land that is irrigated and the desert 
land that is not, is as sharply defined as the edge of a table. 
Where the water has come, vegetation of various sorts, 
alfalfa and other grasses, thrive and flowers bloom in great 
profusion and great beauty; on the other side, where the 
water has not been, the land is as arid as it was for centuries 
and centuries before. 

Into this valley there have moved hundreds and thousands 
of people, who are now cultivating the soil. They have 
erected comfortable homes and are rearing their families in 
comfort. 

This water that comes over the dam, as it goes through 
the waterwheels, produces electricity ; so that the dam is not 
only furnishing the water for irrigation for this region, but 
is also producing power for its industries (there are copper 
mines near there) and also power and light for the farms 
and homes. Thus the people have the comforts that we 
have in Boston, New York or Chicago, so far as electric 
lights and other appliances are concerned. ‘The people work- 
ing on the farms have more industrial appliances than the 
farmers of New England. It is simply because this cheap 
power has been created. 

The amount of money that these works cost was not very 


great—some six millions of dollars, I think, which was de- 


635 


636 


frayed by the Government. The people who are using this 
water now are paying so much per year per acre-foot of 
water, which is sufficient to pay for the cost of management 
of the enterprise plus the interest and amortization of the 
bonds, so that after a certain 
period the entire bonded in- 
debtedness and the money that 


the project will be paid back. 

But furthermore, the Water 
Users’ Association of that 
territory has its own manage- 
ment and its own engineers. 
The Government has put the 
responsibility into their hands, 
and they have seen its possi- 
bilities, so that now, sixty-five 
miles below the first location, 
they are building another dam 
to accumulate the waters be- 
tween the firstand second dams. 

Now, this has done two 
things. First, it has made a part 
of the earth’s surface habit- 
able which never was habitable before. Second, the prod- 
ucts of that territory are now going for the use of mankind 
in other states, at a lower cost, and a wider distribution 
than ever before. That, it seems to me, is another type of 
great constructive enterprise, one that has brought happiness 
and comfort and a greater amount of well-being, not only 
to the people who are doing the work but to the people 
whose needs the enterprise is serving. 


N Portland, Oregon, the country of tremendous logging 
I operations, I went to a paper-and-pulp mill and talked to 
a man who had spent fifty years in paper-and-pulp mills, 
first in the East and then going out there as a pioneer in 
the development of the business. In the last process of 
paper-making the pulp, held in solution in the water, passes 
in a thin film between rollers which squeeze the water out, 
so that finally the paper fibres adhere to one another and 
form the finished sheet. It is essential that these rollers 
should run in synchronism, so that no uneven strain is put 
on these weak fibres as they run through the rollers. 
man told me that their machine had formerly been run at 
about fifty feet a minute, when the superintendent suggested 
that they run it sixty feet a minute. There was revolution 
in the shop. It had never been done; they couldn’t do it; 
things would break down; you never could make paper that 
way! But it was done, and done successfully! Today 
these machines are running a thousand feet a minute with 
synchronous electric motors. That produces better paper, 
and twenty times as fast. 

By this production, twenty times increased—a thousand 
feet a minute against fifty—you have cheapened the cost of 
paper, which has a tremendous significance, especially in a 
country like our own, whose democracy, if it is to be success- 
ful at all, must be founded upon education and the elimina- 
tion of illiteracy among its people. Therefore, you have 
made the production of the paper upon which your text- 
books and your newspapers and your magazines are depend- 
ent, much cheaper, so that they can reach a larger number. 

Tt seems to me that here is the constant test of progress 


Coming Into Hts Own 


the Government has put into n the solution of the basic human problems arising out 
if of the present day relations between management and 
labor the engineer has taken little part. 
true of most of the social problems inherent in our in- 
dustrial civilization of which the labor problem is typical. 
The social problems that are arising out of the large 
scale development of the electrical. industry will require 
for their sound solution a working understanding between 
the engineer and labor, between the engineer and the — 
social service professions —the doctor, the nurse, the edu- 
cator, the town and city and regional planner. 
engineer can make contributions that will not only re- 
duce human effort in production so that goods may be 
made at less cost and so be available to an ever in- 
creasing number of people, but can also cooperate with 
others, whether in the ranks of labor or in the social 
service professions, who are applying the scientific method 
to the wider problems of society, he will come into his own. 


This - 


THE ENGINEER’S PLACE IN SOCIETY ; 


in civilization: does it finally, and in an ever-widening circl 
reach a larger and larger number of people in the body poli 
tic or in the community of which we are all a part? Progres 
in civilization means that a larger and larger number 0 
people are constantly partici 
pating in its benefit. If the 
do not, civilization is not mak 
ing the contribution to humas 
beings that they may right 
fully ask of it. a 
Both engineer and engineer 
ing have a very much broade 
significance than that. Le 
me speak for a moment o 
two essentials which underli 
‘engineers and engineering. 
First, it is essential that yo 
approach any problem wit 
a careful analysis. What ar 
its elements? You use you 
mathematical analysis to brea 
down your proposition into i 
simplest elements and see whe 


This is also 


If the 


those elements are. Ther 
is no more exact method than mathematical analysis. It : 
accurate; you can depend upon it. That is one fin 


thing in engineering: its basis is a thing you can de 
pend upon. 

After you have made your analysis and after you hav 
made up your own mind what is the proper balance ¢ 
these elements, you must have the courage to make a decisior 
It is not so much a conscious courage as it is faith that yo 
have made your analysis correctly, that you have placed th 
proper valuation on the relations of these elements so thi 
you may say, “Yes, that is the result of my analysis and 
am going to go ahead.” 

To my mind there is no better basis for human work tha 
study along engineering lines, if you will give to the enginee 
also a cultural training, so, that he knows something of th 
history of the development of a people, of its civilization, ¢ 
its tendencies—so that he can look upon these movement 
as they arise with some tolerance and also with sympathy 
Then it seems to me the engineer will be the best fitted « 
any to grapple with the problem of life. 


T present there is one problem of our social fabric i 
which the engineers have done less than other mer 
I refer to the comparatively new problem of the facto 
development of industry, where you have, brought togethe 
a large aggregation of capital in the form of a corporatior 
and large numbers of people employed in the service of thé 
corporation, with consequent questions of management ari 
ing. It is not really a question between capital and labor 
it is largely a question between management and labo 
These corporations have now become so large that almo 
none are owned or controlled by one or two men. The 
are usually owned and controlled by thousands and thon 
sands of stockholders in all parts of the country, and ofte 
a large part of the stock is held by the workers themselve 
The problem is between management and labor, where tk 
manager is as much of an employe as the laborer. 
Now the question is how to approach that problem wit 
justice and with sympathy to find the right solution. Ther 


Waterfront of the big Rouge plant—“a great chunk of Pittsburgh transferred to the Detroit suburbs.” 


ThePlayofaBigManwithaLittle River 


NY one driving 
along the road 
can see water 
power going to 
waste.” Now 
Henry Ford’s 

feelings about waste are like 
those of Mr. Podd—or of the 

Devil for Holy Water. So that 

is the way he spoke and that 
no doubt is the way at sixty his 
mind approaches the subject. 

“A river that is rolling its way 
to the sea without working is 
to Mr. Ford a river in dis- 
order,” writes Benson, “‘and he 
longs to put it in order by making it work.’ But the im- 

portant things in gaging Ford, I take it, are not his ra- 
tionalizings at sixty but his impulses at ten: 

And water power was Ford’s- first charming encounter 
in the kingdom of energies which he has helped so mightily 
to set up as a sort of Fourth Estate to those kingdoms of 
animals, vegetables and minerals, which he and his play- 
mates learned by rote in the Scotch Settlement School at 
Dearborn in the sixties. 

“One of the first things I was interested in as a boy was 
water power,” he said to me. “I made a little paddle wheel, 
attached it to a coffee grinder and ground clay. I suppose 
I was ten or twelve at the time. Yes, I must have 


Down Stream on the Rouge 


ENRY FORD is doing something on the River 
Rouge in the way of water power development 
which is uneconomic as yet; but fascinating. 

Here he has built four dams, has five in contem- 
plation but, more important, here are the springs of 
his offer for Muscle Shoals, of his talk of harnessing 
the Mississippi, of his forecasts of such changes in 
farming, transit and manufacture as will break up 
cities, narrow farming downto atwenty-five day year, 
and make producing villages, with their clustered 
homes and plants, the foundation stones of a new 
structure for American life and labor. 


| An Interview after a Fashion with 


HENRY FORD 


By PAUL U. KELLOGG 


been between ten and twelve.” 

If that be so, this antedated 
his first anticipations of motor 
cars, tractors, watches—his first 
acquaintanceship with springs, 
steam, electricity, gasoline, coal, 
alcohol. 

“T had a kind of workshop 
with odds and ends of metal 
for tools before I had anything 
else,” runs his book in collabora- 
tion with Crowther. “My toys 
were all tools—they still are! 
And every fragment of ma- 
chinery was a treasure. The 
biggest event of those early 
years was meeting with a road engine about ten miles out 
of Detroit one day when we were driving to town. I was 
then twelve years old. The second biggest event was get- 
ting a watch—which happened the same year.” ‘The road 
engine was the first vehicle other than horsedrawn he had 
ever seen and he was off the wagon and talking to the 
engineer before his father, who was driving, knew what 
was up. It was that engine, he says, which took him into 
automotive transportation. 

Everybody knows the subsequent story of his motor car 
and his tractor. Nearly everybody knows of Ford’s boy- 
hood exploits as watch tinker to the countryside; though 
few are aware that he has a bushel or so of watches he has 
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taken apart; or that he has an expert watchmaker inventing 
with him in his Dearborn workshop today. What he does 
or does not do with water power is a matter of time which 
none of those watches has ticked off as yet. It is still pretty 
much in the future; but it is clearly an interest which has 
engaged his imagination for half a century. 

Marquis, in his book on Ford, speaks of him as a man 
behind a Chinese wall. Barriers are put up to keep him 
clear of everything and everybody that would unravel his 
time—from bishops a 5 
who want runabouts | . 
for their parish work- | git 
ers, to job hunters and 
cranks. I ran into the 
wall in common with 
all interviewers, and it 
took a week to scale it. 
In the interval I pad- 
dled down stream, as it 
were, into Mr. Ford’s 
waterpower Jabor- 
atory. That is, I spent 
a day with an old 
schoolmate of mine 
canoeing on the Kala- 
mazoo River (half way 
across the state) which 
we had swum in as 


aa fee 


boys. We had the | ee eee sake 
Sereda, ourselves, us The old Nankin flour mill which Ford knew 
folded ae boughs gq boy he has turned into a tiny hydro- 
touched with the first plant. Note the heavy hewn beams of the 
frosts, encircling  is- interior in the picture below. 


lands, sliding over the 

rifdes which marked gravel bars, and flushing wild duck. 
The towns that had settled at the fords in the early 
part of the last century turned their backs on the 
river with the coming of the railroads. A string of 
modern paper mills use it as a well, a washtub, a 
waste-vent; the towns use it as a sewer. But in this stretch 
at least, its power runs to waste, its beauty goes unnoticed. 
For Michigan has forgotten her rivers. 


HE River Rouge is such another half- 

forgotten stream; only smaller; prac- 
tically unknown to the million people who 
make up Detroit. Fifty years ago things 
were different. Fifty years ago, at North- 
ville well up on the Rouge there was a 
flour mill and another at Waterford. Be- 
low came the Phoenix and Plymouth and 
Beals mills. At Newburgh there was a flour 
and cider mill; at Nankin a flour mill and 
still lower down, Coon’s lumber mill. The 
Nankin mill was still grinding grist eight 
years ago, but except for that, to emplov 
Mark Twain’s observation in Roughing It, 
you could not have found a mill by a dam 
site. The raised banks, the ponds and 
willows of the old mill sites were relics 
of an earlier economy, long since decadent, 
when the countryside had lived on its own 
and when the farmers round about had 


THE PLAY OF A BIG MAN WITH A LITTLE RIVER 


A floor of the Nankin mill, 


men now work on automatic machines making screws and carburetor parts. 


brought their wheat to be ground by the flow of the neigh- 
boring stream; an economy that went to pieces as the rail 
roads spanned the continent, opened up the great wheat 
lands, and ushered in the era of manufacturing cities an 
of milling centers to which wheat is carried laboriously b 
railroads to be as laboriously carried back as flour. What 
Henry Ford thinks of a disorderly river is not a circum- 
stance to what he thinks of the railroad system of the coun- 
try which eclipsed its rivers and canals, and then went cold. 
is Fifty years ago at Dearborn on the Rouge, was 
| a two-story farmhouse on a two hundred and forty 


| 
acre tract. A farmer, Irish born, of English stock, 


his wife of Dutch descent, and their five children 
lived on it. They were prosperous as Michigan 
farmers then went. There was a Starlight wood 
stove for heat, a parlor organ and a hanging oil- 
chandelier in the front room, rag rugs, a cruet, a 
crimper to pleat caps and the other utilities of an 
old-fashioned homestead. The barn was stoutly 
built, with a frame of hewn logs. In a carpenter 
shop hard by were an old two-cranked boring ma- 
chine and other tools, meager enough, of the sort 
which after 5,000 years the wit of man had con- 
trived to ease or help his muscles in struggling with 
the soil. The rise and spread of harvesting machin- 
ery came after the close of the Civil War, when the 
West had need to make good its depleted man power. 
Father and boys worked in the fields, tended the 
stock, carried their wheat to mill. The earliest recol- 
lection of the eldest boy is that “considering the re-. 
sults, there was too much work on the place.” That 
is the way he “still thinks about farming.” The 
house and barn stand today intact, with every fur- 
nishing as it was fifty years ago or with its duplicate 
painstakingly gathered by Henry Ford as a matter of senti- 
ment. The Nankin mill with its water wheel and its huge 
timbers held in place by wooden pins, (epitome in a boy’s 
imagination of a better day which would put the forces of 
nature at man’s beck and call) has been cherished by him, 
renovated and equipped with a Ford built turbine at double 
the cost of new construction. But the farm and its manual 


once white with flour siftings, where seventeen 
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" abor the boy chucked, setting off against his father’s wishes, 
‘or Detroit and work in a machine shop; and since, the 
‘nan to whom that boy was father has never lost his con- 
‘uming desire to “lift farm drudgery off flesh and blood 
ind lay it on steel and motors.” All his interpreters seem 
_-o agree on this point. But he soon found that people were 
‘ess interested in something that would do the work on the 
‘farms than in something that would travel the roads. 
- So at the start, with his gas engine achieved, he built 
“speedsters in the aftermath of bicycle racing; next, 
‘he built pleasure cars in the early days when the 
“automobile market was supposed to be limited to 
( “the rich; next, breaking with precedent, his com- 
'’ “petitors and his associates, he built Ford cars for 
“common use, changing the habits of a generation; 
) “and, finally, he has built tractors, to bring power 
‘to the farm “for to” plow and to harvest, for to 
‘churn and cut wood and to draw water. He has 
' “thus at length worked his way back to his starting 
i “point, to his boyhood conviction that there “was 
’ “too much hard hand labor on our own and all other 
farms of the time,” to the revolutionary corollary 
i "of his later years that with power farming, factory 
| workers and field workers could become interchange- 
i) “able parts in a new rural economy. 
And after the tractor, as before it, the water 
wheel. 


hy a 
ie 
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0 i OR, fifty years ago, at Dearborn, below the flour 
« f ‘mills, the cider mill and lumber mill of the old 
’ order, there was a first sketch of the new. Prophets, 
\ after the manner of archeologists, might have found 
the tracks of a boy in the mud, as he built his dam 
across a little feeder of the Rouge near the Ford 
' house, backed up the creek until there was enough fall to 
» run his water wheel, attached a rake handle as a shaft, set 
' going his coffee grinder and brought down the wrath of a 
neighbor whose potato cellar he flooded. 
Today, on this small Michigan river, three miles up from 
its mouth, stand the stacks of the tremendous River Rouge 
works of the Ford Motor Company which has transferred 
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A refinement of the conveyor system in the 
village power-plant-factory at Phoenix., Mich. 
Yes, the girls get $6 a day. 


A multiple conveyor in one of the great Ford establishments which does the 


work of a caravan of men, wheelbarrows and trucks 
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to the Detroit suburbs a great chunk of Pittsburgh—blast 
furnaces, by-product ovens, foundries and the work that 
goes on with them. Further up the river there is Ford’s 
own home at Dearborn, with Dam No. 1, and his pond 
stocked with fish. The horsepower he gets from it lights 
his residence and farm buildings, and runs his automatic 
telephone system. ‘The 9,000 acres of his holdings encom- 
pass his father’s old farm. He acquired hundreds of these 
acres for the purpose of trying out his tractor. Each year since 
(spending less than a 
month’s time) he has 
plowed and harvested 
his fields with tractors 
and with factory-field 
hands drawn from the 
tractor plant itself. He 
grinds his own flour 
which he sells at cost 
to his employes, and 
turns over the wheat 
straw to be made into 
artificial wood for his 
steering wheels. 

Above Dearborn, the 
stream grows smaller, 
the current swifter and 
here and there on the 
old mill sites, some of 
them unused for a gen- 
eration, Henry Ford is 
putting up new dams, 
modern turbines and 
small factory buildings. 
To these plants with 
their invitation to rural labor, he is transferring tiny de- 
partments from his main Highland Park factory (Detroit). 

On the two floors of the old Nankin mills, once white 
with flour siftings and now as immaculate as an engine room, 
seventeen men work at automatic machines making screws 
and carbureter parts. A small modern plant, with the look 
of a power station, has taken the place of the Wilcox mill 
at Plymouth; and within, with twenty-five 
horsepower from the turbine, twenty-five 
highly skilled mechanics work at taps and 
dies. One hundred and fifty girls are em- 
ploved at Phoenix, making generator cut- 
outs in a village factory above the spillway 
that seems as many-windowed as a green- 
house. At Northville three hundred and 
fifty men are employed temporarily in a 
renovated red brick planing mill, making 
valves for the Model I motor that goes 
into all Ford cars. At Waterford a new 
dam has been thrown across the valley 
which will give 280 horsepower; and the 
water rights and land of the old Beals, 
Newburgh and Coon’s mill sites are in 
Ford’s hands. 

A scientist will work for years on what 
goes on in a test tube. Ford’s test tube 
is a small water shed. This is his labor- 
atory. He is putting millions in it, against 
the of his shrewdest 


advice of some 
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executives. He is experimenting on a scale which in some 
ways eclipses that of research institutions or governments. 
In another connection Marquis compares Ford to an acrobat 
with a net between’him and the hard earth: “I suppose the 
fact that one has under him several hundred millions to fall 
back on renders him more or less indifferent to a tumble.” 
The experiment is in its beginnings as yet. It may fizzle 
out, a rich man’s plaything. But it may be that Ford is 
working at the sort of spark that may yet explode cities and 
get people back into the country, an invention as far-reach- 
ing in its influence as Ford car and tractor. He fooled 
with such things in his boyhood also and stuck to them as 
a man when they were called “crazy ideas.’ And what- 
ever else may be said of Ford, he clings to a notion until 
he has squeezed its juice. 


HAT then is he driving at on his little river and 

why? I came off with some clues but also with the 
feeling that “neither he nor I nor nobody knew.” Had he 
been a whittler in a village store, he could not have looked 
to have more time on his hands the morning of my inter- 
view, nor have given more taciturn replies to a stranger’s 
queries as to trout streams in those parts. But in the next 
three days what he said became imbedded in a matrix of 
impressions from his workshops—from the stupendous High- 
land Park factory across the city, the great Rouge works 
down stream, the conyerted flour mill sites up-river—of 
things said in books by his interpreters, but more especially 
in parables of experience by men on the job—by a one- 
armed guide at Highland Park, and a young go-getter at 
the Rouge, by the production man who in sixty days’ time 
‘got tractors off to England during the war; by an office 
man who showed me over the Ford houses at Dearborn, and 
by a young engineer on Mr. Ford’s experimental staff who 
took me out to Nankin-Mills and Plymouth and had caught 
their gleam; by superintendents and foremen and men on 
the floor at Northville; by his fellow editor and by the 
rule-of-thumb country contractor who is building his dams 
after a fashion all their own. They were his manner of 
speech—his sign language, giving illustration and context 
to the thoughts he had thrown out in his fragmentary inter- 
view like a boy emptying his bag of marbles; half boast- 
fully, half deprecatingly, but bashfully, keeping his secret 


as to which were the shooters among the peewees and clouds’ 


and agates. And so IJ shall fill in the chinks of that inter- 
view from these sources, although mosaics of this sort have 
the danger of imposing the writer’s pattern ; as Dean Marquis 
points out, throwing light on the inconsistencies of Ford’s 
biographers and on the dissolving views from his own more 
sensitive impressions of five years at Ford’s (when he left 
the ministry to take charge of the Welfare Department at 
Highland Park). “If only Henry Ford were properly as- 
sembled !”’ he exclaims, and finds an “‘inexplicable and ironical 
contradiction” in a ‘“‘genius in the use of methods for the 
assembly of the parts of a machine,”’ whose “mind has never 
been organized.” This may well be the key to the con- 
tradiction between Ford’s broad public policies and his racial 
asperity, his spontaneous generosity and the stories of con- 
vulsions within the Ford organization. 

But it may be the key also to Ford’s inveterate non-con- 
formity; he takes hold of things from the inside but comes 
at them always with the fresh eyes of an outsider. As a 
youth on his father’s farm he was a mechanic at heart, 
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itching to be about his bent; thereafter he became a “‘so 
buster” in the machine shops and engine rooms of the cit 
He is a farmer, still, in the manufacturing business, with 
farmer’s notions of one-man control, his contempt for ofhe 
charted organizations and titles. On the one hand, | 
violated all the inveterate customs of the shop crafts; on tl 
other hand, he set the employers of Detroit by the ears | 
cutting his payroll loose from the old hitching-posts. TT] 
builder of the biggest factory and the biggest fortune of b 
time, he at sixty sets about shredding factories into scattere 
plants and challenges the centralization of wealth in tl 
cities and the bankers’ notions of capital. 

And at sixty he turns back to village and countryside wit 
his outlandish manufacturer’s ideas of organizing for pri 
duction, eliminating waste, distributing power, a very beso 
of insurgency against the scheme of farm life and labor } 
knew as a boy. 


ce 


NY smali part entering into a finished manufacture 
A product,” said Ford to me, “means a great deal « 
work. ‘To make it in quantity calls for a lot of men. | 
is better to carry the part from the point where it can | 
made easiest and cheapest to the big plant where it is neede 
than it is to transport the men.” 

Thus Ford, first of all as an urban manufacturer, e 
plained why he favors the development of the small count: 
factory as an economy and an easement to the transit an 
housing problems of the biggest congregate plant extant. 

The principle is one upon which Ford acted when h 
management upset traditional machine shop practice. At th 
start of the Ford company a car was put together at a spc 
on the floor, and workmen brought to it the parts as the 
were needed in the same way that you build a house on 
lot. The change came when they “began taking the wor 
to the men instead of the men to the work.” Until today 
with tools and men in the sequence of the operation, wit 
every part moving on work slides, overhead chains or moy 
ing platforms, all assembling is done in mechanically drive 
lines so that a man “shall never have to take more than on 
step, if possibly it can be avoided, and that no man nee 
even stoop over.” 

In the Highland Park Plant are many-storied crane way: 
as tall as the nave of a cathedral, with little landing stage 
at each floor, like the boxes in a theater, staggered so tha 
materials can be lifted from the freight cars on the track 
beneath to the floors where they are needed. ‘These landin 
stages, the cranes that lift the materials to them, the chute 
that carry the finished products down to the assembly floo1 
bear the same relation to the 500 departments on the differ 
ent floors of the Highland Park plant (each making or as 
sembling a single part) as the sliding assembly lines bear t 
the men who work elbow to elbow. 

But the principle is already beginning to unravel the skeit 
it spun. To quote Ford (Crowther) : 


When we began to make our own parts we practically too 
it for granted that .. . there was some special virtue in hay 
ing a single roof over the manufacture of the entire car. W 
have now. developed away from this. I hope that in the cours 
of time the Highland Park plant will be doing only one o 
two things. The casting has already been taken away from i 
and has gone to the River Rouge plant. So now we are oj 
the way back to where we started—except that instead of buy 
ing our parts on the outside, we are beginning to make then 
in our own factories on the outside. ... This . .. mean 


. that highly standardized, highly subdivided 
idustry need no longer become concentrated 
large plants.... A thousand or five hun- 
ed men ought to- be enough in a single 
ictory; then there would be no problem of 
-ansporting them to work or away from 
rork, and there would be no slums or any 
f the other unnatural ways of living in- 
dent to the overcrowding that must take 
Jace if the workmen are to live within 
easonable distances of a very large plant. 


Here we have the setting of Ford’s home- 
observation that it’s “easier to carry the 
arts a man can make in a day than it is 
carry him.” He balances trucking 
4,000,000 tiny valves in three years from 
Yorthville to Detroit against handling a 
80-man department daily at Highland 
‘ark where they have to adjust the closing 
‘me of the shifts so that the men will not 
wamp exits, sidewalks, streets and transit 
ines. Here we have a prophecy of the 
uantity swarming to be looked for from 
hat mother hive in Detroit should its 500 
epartments ever be scaled down to two. 
vastern Michigan would become an apiary 
f small industrial towns. And here, with 
he navelike crane way at Highland Park 
s analogy, we catch a glimpse of the struct- 
re of Ford’s watershed development. 


Take our case along the little Rouge [he 
aid to me]. Fro the mouth you can ‘zo 
lean through to the farthest point of China 
or will be able to when they get the neces- 
ary dredging done. There are hundreds of 
ch little streams running along through the 
and ready to give power. ‘This one is going 
give 1,000 horsepower and most of the 
eople here in Detroit have never heard 
f it. You can place your power plants 
nd small factories on the headwaters and 
our shipping point at the outlet. Our idea 
s to distribute plants around rather than 


listribute the power. Streams are better 
transmission lines than wires. There is a 
!\sood deal more loss in wires. Water goes 


ver a dam and is power still. We shall have nine dams on 
ur little stream and still not get all there is in it. Damming 
p a stream does more than catch what is coming. The evapor- 
ation from the ponds makes the rainfall more even, and your 
ower will grow with use. 

People can live along the shores in villages with their farms 
fteen miles away. ‘That is where the Ford car comes in 
nd makes for a new companionability in a country district. 
ast night I spent some time in Nankin Mills. It’s a little 
lace, only ten or eleven houses altogether. Some of the people 
hat work at the plant painted their houses a year ago. Now 
are all coming to paint and tidy up. One fellow who knew 
ow, helped the others at the painting. There’s splendid drink- 
ig water to be had from a big town near by. They are going 
0 pipe it to the village—and not going to have to bond to do it. 
ere are only three or four dams the whole length of the 
sissippi. There ought to be a hundred. Fifty years from 
there will be a great many more small cities, rather than 
few bigger ones. Instead of centralizing in one city there'll 
‘ten cities. I talked to a man the other day ho saw Detroit 
en it had only 14,000 people in it. The people of that day 
ouldn’t have believed we’d ever have a million people here. 
It's the same way about spreading out into small communities. 
can’t make any one else around the place sce that the small 
ver plant and the village factory will pay. In the same 
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Ford adapted from a German precedent; 

conies for receiving materials from the freight track below for the depart- 

ments on the various floors, suggests te the mind’s eye his scheme for distribut- 
ing such departments in small industrial villages along a watershed. 
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The nave-like crane-way at his Highland Park manufacturing plant which 


and which with its staggered bal- 


way, they could not see that it would pay to take the old 
engines apart when we bought the Detroit, Toledo and Ironton 
and rebuild them. But it has. Make them tidy and clean; 


keep things in general order and then look for results. It’s 
the same way with the little village and the little plant. Put 


up a nice dam and a factory. Keep after the people, and the 
first thing you know, everything and everybody will be better. 

At Northville we opened an old planing mill in 1920, and 
transferred the department out there that makes valves for 
the tractor and the car. Up to September they had turned 
out 44,000,000 pieces. We have 380 men employed there, two- 
thirds from the town itself; and the other third from the 
country round about. No one in the town is without a job. 
Traveling men tell us they wouldn’t know the town for what 
it used to be. The grocers have fresh goods on their shelves 
and it’s generally: looking up. There is no labor turnover; 
and almost no overhead. 

That mill, making small articles with automatic 
is always ahead so that when harvest and planting seasons come 
the men can be allowed off. And there has been a 50 per cent 
reduction in costs since the department moved there. The thing 
with a village plant or a tractor or anything else is to prove 
that it will do better work. That’s the secret of Ford cars. 
People always see them running. The reason is that we make 
them exact. 


machinery, 
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O far-as his own business goes, Ford is carrying out on 

a national and international scale some of the same 
principles he would apply in miniature to little watersheds 
like the Rouge. His concern for saving costs by saving 
time, space and waste effort, which begins with the’ needless 
shifting of a man’s feet at an automatic machine, expands 
on the distribution side into setting up assembly branches 
in ten foreign countries, service branches in eight, assembly 
or service branches in thirty-four American cities. [No 
longer are a thousand freight cars packed with Fords in a 
single day in Detroit, five or six to a car; the parts are 
shipped at tremendous saving.] It expands on the produc- 
tion side to setting up specialized plants placed so as to 
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West Virginia with 8,000,000 tons of low volatile smo 
less coal (the two combined, it is estimated, will take ¢ 
of his needs until he is eighty), the Imperial mine 
Michigamme with 2,000,000 tons of iron ore, and 33 
ooo acres of timber lands in the Upper Peninsula 
Michigan. 

At Iron Mountain he is setting going an all | 
year around manufacturing operation in the lumber count 
A great dam giving 5,000 hydro-electric horsepower will 
used in conjunction with a big steam plant. He plans 


wood-working establishment with an output at the start 
frames for 150,000 sedan bodies and 600,000 touring | 
bodies: together with a distillation plant that will turn 


ait) 


Shipping terminal, power house, by-product plant, blast furnace and foundry, all interlocked in Ford’s big new basic pi 
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down stream on the Rouge. They integrate power and raw materials and serve today his great congregate factories wl 

motor cars and tractors are manufactured and assembled—the last word in centralizing production in the automotive indus 

Tomorrow, if Ford carries out his stated intention, they will serve a constellation of rural factories among which he prop 
to scatter his manufacture of “‘parts’—decentralization of production on a scale hitherto unknown. 


secure advantages in handling raw materials, water power 
or water transit facilities. 

The first and largest is the Rouge plant itself, at a point 
on the Lakes which will match Gary and Cleveland as a 
meeting place for fuel and ore. He has taken over the down- 
at-the-heel Detroit, Toledo and Ironton Railroad and em- 
ploys it at one and the same time as a feeder for fuel from 
his Appalachian coal lands and a spigot for his production, 
for in its 500 miles it cuts across half a dozen of the great 
east and west trunk lines of the country. This we are told 
has saved him six days on freight shipments; millions annually 
in freight charges, and released $24,000,000 of capital tied 
up in goods in transit. At the Rouge plant are his foundries, 
blast furnaces and by-product ovens through which he has 
cut down the cost of castings for car and tractor; here also 
is his tractor plant. To serve them he has bought the Ban- 
ner Fork mines in Kentucky, with 10,000,000 tons of high 
volatile by-product coking coal, the Nuttalberg mine in 


tion. 


account all the scrub lumber and limbs of trees and m 
the slash that ordinarily cumbers the ground after the lum 
jacks have done their work, a thing of the past. 

At Green Island (Troy, New York) with its water po 
and easy shipping on the Hudson, he is making axles, r 
ators, gears, drive shafts and universal joints; at Hamil 
Ohio, with 1,700 employes and a 3,000 horsepower hy 
electric plant he is making transmissions and wheels, get 
the hickory for the spokes by easy shipment from Tennes 
at Glassmere (Penn.) his own glass. At Flat Rock, fift 
miles from Detroit, he is already using water power 
make his lamps. Here he has built a dam, a railroad bri 
for the D. T. & I. and a public road all in one const 
The dam gives hydro-electric power and suff 
water to float most of the raw materials to the plant. 
in the midst of a farming country, the site will also af 
plots of ground or farms for the men—‘“a combinatior 
agriculture and industrialism” with (Continued on page 6 


HE relation electric utilities throughout the country 
bear to the communities they serve is brought home 
we ask the question: What would happen if the millions 
electrons should go on strike and electrical energy cease 
flow? First, the lights would go out but that is not all. 
Electric traction would stop. Sixty per cent of the factory 
‘workers would be thrown out of work. The elevators in 
office buildings would cease running. “The newspapers 
would cease circulation. After a few hours the telephone 
and the telegraph would die from want of current. Where 
would the people go? Certainly not to the theatres. They 
F ould be dark and lifeless. They could go only to their 
es and there experience the reminiscences of one hundred 
ars ago by the light of a tallow candle. 
So doing, their imaginations might conjure up both the 
azards and the promise which the development of electrical 
ywer holds out in the next half century; towards which 
ur present equipment bears somewhat the relation of a cruse 
f oil to the incandescent lamp. Even so we have no 
surance that it will flood with light that twilight zone 
hich reaches from Teapot Dome to the local hangout of 
he ward heeler and his job-hunting satellites. The filament 
f vigilance in this matter of lighting will be as necessary 
morrow as was the wick of yesterday. And in the matter 
f power, while the new high tension transmission affords 
pportunity for unleashing our cities, we should fool our- 
elves if we assumed that decentralization would be a 
-winding process. Even the Niagara Falls district with 
ts tremendous power resources hasn’t panned out as its early 
real estate promoters anticipated; swift advances in the 
mechanisms of transmission gave it little advantage in power 
ests over Buffalo while the labor market, transportation 
facilities and other established advantages were all in favor 
Mf the big city. Electric power may pile cities higher than 
ever unless we make use of the opportunity it holds out. 


HE chairman of the board of directors of a great Amer- 
ican corporation recently remarked to some friends that 
of the most difficult problems in our democracy arose 
ut of the widening gap between the technical expert and 
he average voting citizen. ‘This observation is especially 
ertinent in the field of electricity. It is illustrated by our 
popular habit of referring to such pioneers as Edison as 
‘electrical wizards.” Electricity is such a subtle commodity, 
t once so beneficient and so terrifyingly destructive, that 
e regard it and its high priests with a kind of awe. 

As a matter of public education, we can come to regard 


- handling of electricity as scarcely more mysterious than 
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the handling of the water that falls from the clouds, is gather- 
ed in reservoirs, and sent through pipes to our factories and 
homes. And it is to the advantage of society that all of us 
should have free access to the one as to the other. No force 
of nature which man has mastered can do so much as elec- 
tricity to lift the burden of drudgery from the shoulders of 
mankind. “The sole salvation for the human race,” writes 
Edwin E. Slosson in his Creative Chemistry, “lies in the 
removal of the primal curse, the sentence of hard labor 
for life that was imposed on man as he left Paradise.’’ One 
clear road to that “sole salvation” lies through the widest 
possible distribution and use of electricity. 


HAT we can, if we will, have electricity in abundance, 

the contributors to this number of Survey Graphic 
make clear. Yet hundreds of thousands of homes are without 
it, and other hundreds of thousands of homes can afford 
to use it for lighting only. Why should any American home 
be without it? Why should its price be so high that other 
homes cannot afford to use it for cooking, washing, sweeping 
and other domestic chores? Why should domestic users 
and farmers and craftsmen, who do creative work in their 
own shops, not have access to it on equal terms with the 
railroads and large industrial consumers? The progress of 
civilization demands that they should. 

The average voting citizen does not need to possess re- 
condite knowledge of the constitution of matter to ask and 
get answers to these questions. Unlike coal, the electrical 
industry in so far as it generates and distributes electrical 
current, is a legally established public utility under the 
supervision in most states of Public Service Commissions. 
If any family is unable to get electricity, it is the duty of 
these commissions to tell them why. If electricity is avail- 
able, but the price is prohibitive, an explanation is due from 
the commissions. Why should the domestic rate per k.w. 
hour range from nine to fifteen cents in most American 
cities and towns when most towns and cities in Ontario 
get it for three cents and less? 

About such questions there is no more mystery than there 
is about the supply and price of bread or beef. They are 
within the competence of all reasonably sane men and women. 
They are the practical bridge across the gap that separates 
the technical expert from the average voting citizen. Noth- 
ing that the layman can do will contribute more effectively 
to the rapid and socially advantageous development of the 
electrical industry as a public service than the persistent 
asking of these simple questions until they are satisfactorily 
answered. 
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Conducted by 
Joseph K. Hart 


Power and the Group 


UMAN living began in small and isolated groups 
of primitive people. “These primitive groups faced 
heavy odds in their gambles with fate—their strug- 
gles for existence. ‘They were the legitimate prey 

of every marauding band of ferocious animals. They were 
under bondage to the vagaries of climate in the matter of 
their food supplies. ‘They were in competition with many 
kinds of foes for the resources of their local territory. 

Under such conditions, each such group either perished, 
leaving no record (except, perhaps, a stray bone in° some 
ancient clay bank or cave) ; or it developed peculiar character- 
istics which fitted its members adequately, but narrowly and 
irrevocably, to the conditions of its existence. For the 
group, its own survival was the only important matter in the 
world: every act, emotion or thought within the group: 
every habit or custom of the group was directed to this one 
end, its own survival. No individual variation could be 
permitted; no super-group “internationalism” could be even 
faintly conceived. Around some bit of natural resource, 
a grove of cocoanut trees, a hunting range, a fishing station, 
a fertile field, the group organized its life, rooting itself in 
the soil, as it were, identifying itself with its possessions, and 
probably singing in primitive fear and frenzy the grand 
father of all national anthems. The group and its resources 
were one whole—not to be disentangled. ‘“This is mine 
own, my native land!” 


ICHTE, the philosopher, has shown conclusively enough 
that property has a psychological value before and 
beyond its economic significance. In accumulating property, 
in overcoming refractory things, men make real to themselves 
their own wills and build up the sense of their own impor- 
tance in the world. For this reason, possession of property 
indicates the degree of control exercised by an individual or 
a group, and hence, the degree of importance of that in- 
dividual or group in the community. An increase of property 
brings an increment of importance; a decrease of property a 
corresponding lessening of importance. A man _ without 
property is a man without importance; a man of property 
is a man of importance. ‘These primitive feelings are so real 
to most of us that we have great difficulty in reconciling 
ourselves to any exception to these rules. 

A man develops his will, a group develops its energies in 
accumulating resources and territory, just as a baby cuts 
its teeth on a bit of coral. The baby does not get its teeth 
from the coral; the man does not get his will from things; 
a group does not get its energies from its territory. But 
the external objects are necessary to the development of the 
internal powers. Each seeks the external thing, not for 
its own sake, but for its use in making real the internal 
power. Hence, when a group fights for increased territory, 
it may not be fighting for an economic enrichment at all; 
but for an expansion of its own moral being, an enlargement 
of its sense of importance. The economic increment may 
be purely a by-product of this inner urge. 


ROM this point of view we can understand that th 

real resources of the world are the energies of mer 
All the resources of nature are but shadowy unrealities, unt 
men need them, uncover them, release them, mold them t 
human uses, impress them with human shapes, making ther 
instruments of man’s life. The first hammer was a man 
fist; the second, an enlarged fist, a stone; the last, is Vu 
can’s fist—the steam trip. “The world is man projected. 


HE history of groups flows from these released energie: 

A group can live in the coconut grove: until its tast 
for nuts is satiated. Then unsuspected hungers are felt 
New lands call to adventure and conquest. ‘The super 
group emerges because man has hungers and energies to 
great for the coconut grove. His hungers may destro 
him or lure him to disillusionment. But he will find n 
peace until he finds his satisfactions. 

But always shadows follow where he goes, whether 1 
groups or alone—shadows of fear: fear of life, fear of th 
world, fear of the gods, fear of the things in which h 
finds most satisfaction. He has hungers that he dare me 
deny, yet for the satisfaction of which he may have to wal 
in fear the rest of his day. Ajax will defy the lightnin 
but Zeus will fall upon him with a thunderbolt. Promethet 
will invade the heavens to find the gift of fire for man, bu 
the gods will shortly chain him to the rocks and set a vultut 
to gnaw forever on his liver. Man will be bravely th 
image of himself in great moments: the next moment h 
may become the image of fear. 

Then in some moment of defeat, the parts interchange 
the substance dissipates into shadows and shadows take o 
the forms of reality. The materials out of which ma 
made his first world, on which he cut his teeth and realize 
his will, turn into a pre-existent universe of whirling work 
and illimitable spaces, from which the gods are exiled, withi 
which man is a speck of cosmic dust whose unimportant 
no contempt can measure. Materials become master. A b 
of iron takes on a form which even the gods may not defy 
as it was written: “And Jehovah was with Judah; and ft 
drove out the inhabitants of the hill country; but he coul 
not drive out the inhabitants of the valley because they ha 
chariots of iron!” 

Man forges his tools; in the flames of the forge he se 
fantastic figures, ogres, giants. Beat his iron as he wil 
he cannot beat those figures out of it. His machines ai 
but earth-materials cunningly wrought, through which eartl 
energies disport themselves in ways that profit him. Y 
the finished machine is a fascinating, powerful, fearson 
giant, before whom he stands perplexed: Shall he wor 
for the giant, or shall the giant obey its maker? 


ND with that grave doubt deeply troubling him, ma 

the individual. and man, the member of the grou 
stands today betore the last and greatest giant of them all 
Giant Power! 
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Our Social Institutions 
A Course for High Schools 


XII. Democracy in America 


When one man—a king, for example—is responsible for 
government and the welfare of the people, he is the only 
person who needs to know what is going on in the nation. 
But when everyone bears some share of this responsibility, 
‘then everyone ought to be informed, intelligent. 

In New England, in the early days, the ““Town Meeting” 
offered the chance to everyone: the people were first informed 
about the conditions of affairs ; they discussed these conditions, 
pro and con; they voted to continue, change or discontinue 
|them, as they saw fit. 

_ America can scarcely have a general “town meeting”: 
‘one hundred million people could not get into the hall. 
iow then shall America be informed, intelligent? And 
ow shall America know what is. going on in the nation? 
dently, many things are happening—by secret maneuver. 
ome of these happenings are of sinister import. But there 
e many other things happening, in the open, about which 
are only casually informed. This issue of Survey 
raphic is an attempt to lay one of these great happenings 
‘fore the people. What is the meaning of “giant power” 
our democratic institutions and ideals? 


Centralization of Power 
fe The tendency of governments, through all the ages, has 
een toward complete centralization of power in the hands of a 


period of the founding of our government? What was his 

What were his arguments? Who was his chief op- 
What was the opposition program? What were the 
irguments of the supporters of this program? Which program 
\ prevailed? Does that old struggle still continue? Who are the 
upporters of the doctrine of centralization, today? Who are 
he supporters, if ‘any, of the opposed doctrine? Which way is 
America moving, today: toward greater centralization of power, 
yr toward greater freedom for the individual? 


Centralizing Forces in American Life 

=e America is a widely varied land, with coastal areas, moun- 
ain sections, and a great central valley. How have these scat- 
ed parts of the country been kept united within a common 
ational life? What part have the railroads played in this? The 
graph? Newspapers and magazines? Books? Travel? Has 
nerica been too much centralized at any time? What industries 
ve we which can be called “national’’? What effects do these 
ational industries produce upon our national life? Has any of 
hese national industries ever tried to control the policy of the 
ation? Has any of them ever tried to capture the government? 
any of them ever succeeded in this effort? 


Decentralizing Forces in American Life 
7+ How do the people of the Atlantic Coast areas differ from 
ae people of the Pacific Coast? Are there any differences in 
‘cir industries? In their institutions? How do these differ from 
hose of the mountain areas? From those of the central valley? 
Vhat industries have we which are truly local in character? 
Mhat are the relations of these local industries to national in- 
tries? 
What effects will the development of giant power systems have 
on the development of democracy in America: shall we become 
‘mo centralized and less democratic? Or shall we become more 
mmpletely decentralized and more democratic? 


an 


i 


neces: 
‘Texts in American History and this issue Survey Graphic. 


small group. Who was the leader of this type of program in: 
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Questions on 


Current Issues 


Can It Be Done? 


Once upon a time, men were modest, even reverential, in 
the presence of the universe. “When I consider thy heavens, 
the work of thy fingers,” said an ancient poet, “The moon 
and the stars which thou hast ordained, what is man?” 
But the modern age has turned the tables. When Bacon 
wrote “Knowledge is power,” though he wrote but a half- 
truth, he changed the current of human thought and turned 
the world of human conduct up-side-down. To investigate, 
to understand, at least tentatively, to control, to be able to 
predict and, therefore, to be able to organize the wor!d on 
lines that promise more of comfort, more of convenience, 
more of leisure and, maybe, more of culture and beauty— 
these are some of the outcomes of the discovery that knowl- 
edge is power. 

Now, no barrier stands between the investigator and the 
universe except his own inadequacy. He deals with all 
things with a nonchalance which only Zeus could have 
equalled in the old days. The old story tells us that after 
Adam and Eve had eaten of the fruit of the tree of knowl- 
edge, “Jehovah God said, ‘Behold the man is become as one 
of us!’” Is that the secret? Has man, following the clue 
of knowledge, eating of the fruit of the tree of knowledge, 
developed such Power that he has become a god? If so, 
what is he going to do with his Power and with Himself? 
The sources of power have been but partially explored: with- 
in the atom are reservoirs of power so enormous as to bring 
a bit of fear even to the scientist who now is seeking to 
unlock those resources. With such unlimited resources in 
the universe, what may not man become,—what may he not 
make of his life: what comforts, what conveniences, what 
leisure, what culture and what beauty may he not realize? 


The Limits of Man’s Mind 

¢ Philosophers once divided the universe into two realms, 
the Knowable and the Unknowable. Does that distinction still 
hold? Does science, today, accept any part of the universe as 
impenetrable to ultimate investigation? What has become of man’s 
former fears of the Unknown? Is scientific inquiry irreverent? 
Is there any danger in-it? Are there any limits to the extent 
to which man may make the world over? Do the “blind forces of 
nature” ever resent man’s persistent efforts to find them out? 
Is “Giant Power’ a proper area for the employment of man’s 
thinking and reconstructive efforts? 


The Limits of Man’s Courage 

* Some world-leaders fear that our knowledge is getting ahead 
of our moral control. In Mrs. Shelley's novel, Frankenstein made 
a monster that destroyed its creator. Is Giant Power likely to 
turn upon us in any such destructive way? What are the dangers 
here? If the secret of the energies locked in the atom is dis- 
covered, the discoverer will have power to wipe out the race in 
a moment and destroy the earth: should any investigator be 
permitted to secure such power? If monopoly control of our giant 
power systems falls into private hands whether of stockholders 
or power-workers, the people of America might be held as in 
a vise: should any economic group be permitted to secure such 
power? 

Science is developing the knowledge by means of which the 
secrets of the universe will be unlocked: how much courage has 
humanity? Enough to enable us to become masters, not alone 
of the knowledge, but also of the powers unlocked by knowledge? 
References: 

All the materials in this number of Survey Graphic. 


The books mentioned ahove may be obtained through The Survey Book 
Departmert. 


QUESTIONS 


About Your Own Community 


Not Questions alone, but Questions in a 
setting of explanatory text, and so classified 
as to make the answers relatively easy to find. 
An invaluable aid to members of Leagues of 
Women Voters, Councils of Social Agencies, 
Chambers of Commerce, Neighborhood Asso- 
ciations, Schools of Social Work, and all others 
who realize that honest evaluation is a neces- 


sary first step in any better community 


development. 


In its earlier form, 42,000 copies of 
Margaret Byington’s What’ Social Workers 
Should Know About Their Own Communities 
have been sold. 
than thirty specialists, it has been rewritten 
and enlarged. 


Now, after consulting more 


Price 25 cents a copy. 


Publication Department 
RUSSELL SAGE FOUNDATION 
130 East 22d Street 
New York 


Ready next month 


Social Life & 


Institutions 
By Joseph K. Hart 


Associate Editor, The Survey 


A study of society considered from two stand- 
points: (1) the development and organization of 
society and (2) the problems, tasks, and prom- 
ises of society. 

Throughout, the point of view and method of 
treatment are in accord with the best contem- 
porary interpretations of economic, political, and 
biological aspects of the social sciences. The 
author’s attitude is realistic and not theoretical 
and he writes in a concrete, interesting, and read- 
able style that makes the book well-adapted as a 
text in social sciences for the high school. 


About 450 pages. Ready in April. 


World Book Company 


Yonkers-on-Hudson,; New York 
2126 Prairie Ave,. Chicago 
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PANDORA’S BOX 
(Continued from page 560) 


power station goes principally to hundreds of mines an 
manufacturing establishments ; the villages and farms throug 
which the high tension transmission towers march in India 
file, bearing the thunderbolt captive on their shoulders, a1 
still bleak with the traditional bleakness of the coal con 
munities. Nowhere in America today, outside of Ontar 
and parts of California, can one find evidence of soci 
awareness of the new technical revolution; nowhere are th 
social workers walking in step with the far-visioned mt 
chanical engineers. 


OR the mechanical engineers are far-visioned. ‘The 

are dreamers of dreams. Most of the great inventior 
upon which the possibility of Giant Power rests were onl 
recently litlte points of light in the groping imaginations ¢ 
men whom even their professional colleagues regarded ; 
impractical visionaries, as they once regarded Langley, ir 
ventor of the aeroplane. But the mechanical engineers hay 
developed a technique for the conversion of their drean 
into realities. “They have made dreaming pay and are n 
longer ashamed of it. They are no longer afraid of mistak 
and abortive experiments because they know that it is onl 
through the process of trial and error, guided by the log 
of mathematical induction, that dreams can be brought int 
conjunction with their appropriate substantial embodiment 
Invention and discovery in the field of mechanical engineerin 
stand accepted among the recognized businesses and pre 
fessions. But the social dreamers and experimenters hay 
not forged their way through to a comparably independer 
status, largely because they have not achieved a comparabl 
secure mastery of their technique. Mechanical enzinee 
move from a working hypothesis to a specific develoomer 
of the going technical structure; human engineers are aj 
to move from a dream of the good life into a luminous fos 
But this disparity is disappearing. In the fields of sanitatio 
and prevention health work, of workmen’s compensation an 
safety, for example, the streams of consciousness made man 
fest in the mechanical engineering tradition and in the risin 
tradition of human engineering tend to coalesce. 

We know that if we follow through on the lines ¢ 
established scientific procedure we can master disease, ca 
make men’s bodies whole. Public health is the first of th 
neotechnic professions—a profession to which the welfat 
of the individual and of the group are synonymous, to whie¢ 
wealth and wellbeing are complimentary objectives. We at 
slowly acquiring a technique of mental health; slowly gettin 
at the laws of cross-fertilization and heredity. If we are t 
avoid the social stumbling of our Eighteenth century fathe 
in the development of the steam revolution, we shall have ¢ 
extend the technique of social control, to the whole range ¢ 
social and educational problems involved in city, town an 
regional planning. As confident coequals with the me 
chanical engineer, the financier and the business promote 
the human engineers, promoters of human wellbeing, wi 
have to dream dreams of the good life with specific referene 
to the calculable effects of the new technical revolution upd 
the existing social, industrial and economic structure—th 
present status of the farmer and wage earner of agriculturé 
and industrial production and distribution, the comparatis 
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PANDORA’S BOX 


(Continued from page 646) 


ues of large cities, small cities, towns and farming counties 
centers of. spiritual liberation in the individual and the 
up. 


ECHANICAL energy is the life blood of our modern 
civilization. Its volume, distribution and use, almost 
re than climate itself, condition the human environment. 
ith mechanical contrivances, whether in industry or gov- 
nment, the human engineer as such is not primarily con- 
ned. He is fundamentally concerned, however, with their 
edictable social consequences. 
The issue upon which any effective alliance between the 
man and the technical engineer must inevitably center— 
€ issue that emerges in most of the articles in this number 
‘is whether in the development of giant electrical power 
mary consideration shall be given to the service or the 
ne, the farm and small community, where neighborliness 
fertile groupmindedness are possible, or the further 
tensified development of mass production in already 
wwded and slum-breeding areas. As Mr. Wells points out, 
e steam engine demands the concentration of machinery 
' workers within an area limited by the short range of 
transmission belt. The individual craftsman, whether 
-the town or on the farm, cannot afford to own a steam 
ant of sufficient capacity to give him cheap power abundant- 
, and in convenient form. ‘This fact has had a decisive 
fluence not only upon the destruction of craftsmanship 
id the domestic arts, but on the transformation of homes 
) tenements, and that congestion of population which 
ives children of normal opportunities for play and 


Under an effective alliance of the human with the me- 
anical engineers, Giant Power can be made to give to 
e farms and the small communities equal access with the 
etropolis to cheap mechanical energy in its most con- 
nient form. Not by a frontal attack on the over-populated 
es, but by carrying the conveniences and facilities of 
“ ricity to the small town and the open country, Giant 
ver promises to decentralize population and while conserv- 
‘the advantages of machine production, to restore to the 
jividual craftsman the opportunity for creative work- 
nship on an economic basis. It is highly significant that 
¢ Pennsylvania Giant Power Survey Board has made the 
vice of the farm its first consideration, and that de- 
itralization and the increasing attractiveness of the small 
vn and farm have been conspicuous results of large scale 
trical development in the Province of Ontario. 

the United States the new technical revolution is still 
ated by the same acquisitive drive which dominated 
ighteenth century steam revolution. The mechanical 
zineers have been carrying their work forward; the human 
ineers have not got under their end of the load. The 
sciences have yet to make themselves count. 

snowing in advance what is in Pandora’s box, shall we 
the lid be lifted—laissez-faire, let her rip—or shall we 
taking counsel together, seek to win the nascent blessings 
4e new technical revolution without turning loose its 


ntial plagues? 


Announcing 


HARPER’S 
PUBLIC HEALTH SERIES 


Edited by Allen J. McLaughlin, M.D. 


United States Public Health Service 


The books comprising Harper’s Public Health Series were 
written with the very definite purpose in mind of making 
available in compact form to every physician, Public Health 
nurse, organization and volunteer worker, the information 
obtained by years of experience and research. 

Under the general editorship) of Dr. McLaughlin, the vol- 
umes making up the series are contributed by acknowledged 
leaders in the various fields of public health. 


It is of Inestimable Value. 


The material the volumes of this series contain is of in- 
estimable value to everyone interested in the furtherance 
of the health of the nation. The volumes are virtually 
handbooks for the nursing profession, volunteer workers and 
civic bodies and although they are not in any sense medical 
works, they are particularly fitted for the library of every 
doctor, board of health, industrial welfare organization, and 
municipal bureau. 


Volumes in the Series 


Public in the United 


States 


Health 
By Harry H. Moore 

By Allan J. McLaughlin 
(To Be Published in the Spring) 


SILI: FAY GLENS oo cieieisccicc snd a sine es By Dr. S. Josephine Bak 
Public Health Nursing........ +. By Mary eed MD.- re 


(In Preparation) 

Federal Public Health Adminl- 
GrALiONl ieites's/a.ctmpitiseiicnictas es ote 
Mental Hygiene 
The Degenerative Diseased 


By Robert D. Leigh, Ph.D. 

By Dr. Thomas W. Salmon 

By Dr. Lewellys F. Barker and 
Dr. Thomas P. Sprunt 

By Dr. Haven Emerson 


Now Ready 


The first two volumes 
. listed above are now 
ready for immediate 
distribution. If you 


Community Health Service..... 


We want every reader of 
The Survey to become fami- 
liar with the series because 
we are sure the work will be 


of great value to everyone . 

interested in public health, . will use the cous 
While this announcement has BOM they will 
your attention. just fill out be sent on 
the coupon. detach it and ten days 
mail it to us. approval. 


HARPER & BROTHERS £«:. 1627 


New York, N. Y. 
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Harper & Brothers, 


49 East 33d Street, S-3-1-24 
New York City. 
Send me the books checked below, postage free. 
(0 Public Health in the United States $4.00 
[] The Communicable Diseases 3.00 
I understand that I may keep these books. for ten days free exam 
ination. At the end of that period I will either send you my check 
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Frank Tannenbaum has come to be recog- 
nized as an authority on certain humani- 


tarian phases of American life. His new 


book is a revelation of some startling facts. 


DARKER PHASES: 
OF THE SOUTH 


Mr. Tannenbaum recently made a tour of 
inquiry through the Southern States, the 
results of which he discloses here. “A 
clear exposition,’ says the New York Post, 
“of problems that exist set forth without 
making their existence the basis of an at- 
tack upon anyone. Mr. Tannenbaum has 
made a thorough, painstaking, and- intel- 
ligent job of it.” 


$2.00 at bookstores 


G. P. PUTNAM’S SONS NEW YORK 


National Municipal Review 


Some typical subjects covered by the REVIEW and by 
committee reports. We answer hundreds of inquiries each 
month on these and similar subjects. 


Crime Wave and Municipal Justice 
A Model City Charter 

A Model State Constitution 

City Planning 

Zoning 

Organizing Health Departments 
Proportional Representation 

City Manager Plan 


Annual Subscription...... $5.00 


NATIONAL MUNICIPAL REVIEW 
261 Broadway, New York 


FREDERICK JUCHHOFF AND COMPANY 
Certified Public Accountants 

Specializing in the audits, systems, financial reports daa 

investigations of municipal and public service corporations. 


CHICAGO WASHINGTON 
917 Mallers Bldg. 410 Star Bldg. 


Giant Power Issue 


This special Giant Power issue of Survey 
Graphic will be sent to anyone in reach of 
any Post Office for 50 cents a copy. 

Bundle lots will be sent to one address, 
postpaid, at the following rates: 

10 or more copies, 40c each 
100 Or more copies, 30c each 
500 or more copies, 25c each 


Survey Graphic 


112 East 19th Street, New York City 


(In answering these advertisements please mention THE SURVEY. 


For Early Issues 
of Survey Graphic 


James Harvey Robinson, the author of “The Mind 
in the Making,” has been revisiting the Middle Ages to 
rewrite after twenty years his “Introduction to the 
History of Western Europe.” In Survey Graphic he 
will take up in the light of their “sordid and grimy” 
origins some of the conceptions that lumber with pond+ 
erous sanction into our present day discussions. 


Aaron Sapiro, the genius of the producers’ coopera- 
tives which have swept East from California, will tell 
the inside story of cotton and prunes and wheat and of 
the countrysides which grow them. His articles form a 
modern and amazing version of Jack and the Beanstalk. 


Ira S. Wile, M.D., from his children’s health class at 
Mt. Sinai Hospital, will write further revelations of the 
deep-lying factors in the relationship between children 
and this clumsy world. 


Richard C. Cabot, M.D., the author of “What Men 
Live By,” will discuss, with special reference to those 
who mix in other people’s lives, that disturbing ques- 
tion, “Where and When to Lie.” 


Neva R. Deardorff has made a study of some of the 
rich orphanages and of the poor children who inhabit 
them, from the old one at Girard College to the newest 
of the new like Mooseheart and Hershey. 


John Dewey will discuss the changing conceptions of 
freedom. 


Bertrand Russell, the English philosopher, will take 
up in a brilliant article, ‘““The Effect of Science on 
Social Institutions.” 


Francis Hackett will give us another character sketch 
on the League of Nations; a contrast to the monu- 
mental pillared front and secret ally entrances of the 
old diplomacy—an informal description of the “non- 
foreign office” at Geneva. 


Henry Ford tells of his plans for village industries in’ 
this issue; how they are panning out up river on the 
Rouge will be appraised in the April Graphic. 


Eleanor Rowland Wembridge will, in “Silk Stock- 
ings” and other sketches, give us engaging human defini- 
tions for the terms in a psychologist’s dictionary. 


Samuel McCune Lindsay will discuss the social 
planks and the political platform-makers of 1924 from 
his vantage ground of professor of social legislation at 
Columbia University. 


Survey Graphic 
112 East 19 Street, New York City » 


Please send me 
some more issues, for which I enclose $............ 


I have tried your paper and like it. 


“) one year $3.00 
{} four months’ trial $1.00 


Address: 0% sok, os dviwe ae ods cela we Cab Cae 
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SOUR FEDERAL POWER‘ POLICY 


(Continued from page 573) 


ction in public view and be supported by the consciousness 
at its doings are observed by the public and that its efforts 
© maintain public rights are understood and appreciated by 
d citizens everywhere. 


HE Act should be supplemented, or rather complement- 
ed, by legislation in all the States. What is needed is not 

parallel and rival system such as New York has set up, 
but an interlocking system. Pennsylvania, under Governor 
: inchot, has created the first state system of this kind by 
an Act passed June 14, 1923 (No. 294). This regulates 
future state permits for dams to develop water power, or 

0 store, cool, divert and use water for steam raising or 

Seam sandenkation in the generation of electric energy for 
use in public service. 

As to all such future permits the principles of the Federal 

Water Power Act are to be applied. If the waters con- 
cerned are under Federal jurisdiction the state permit will 
be contingent upon the permitee’s obtaining a Federal license, 
the conditions of which may be enforced ‘by the Common- 
Bealth if and to the extent that the Federal Government is 
unable to enforce them (i. e. if New York should win its 
suit) or waives them (i. e. if the Henry Ford offer should 
be accepted as it stands and the same principles extended to 
other applicants for power sites). 
_ If the waters concerned are not within the jurisdiction 
of the United States a maximum time limit of fifty years 
is fixed, with extensions and renewals until the capital 
prudently invested on the faith of the permit has been re- 
paid by the Commonwealth or by a new permitee ; and broad 
powers are given to enable the state to impose conditions 
like those in a Federal license. 


TF the other states would secure for their people the full 

benefits of the new era they must legislate in a like spirit 
of cooperation. States must cooperate with each other and 
with the Federal Government. Long distance electric trans- 
mission has made state rivalries in this matter ridiculous, and 
dangerous. ‘The Federal Water Power Act sets up higher 
and firmer safeguards of common right than any state has, 
or can, alone set up. It gives to the people of all the states, 
without price, every possible advantage and preference. Sub- 
mission to the state water laws and corporation laws is its 
first requirement; submission to state control of security 
issues, rates and service, its last. It leaves wide open to 
each state the door of choice between public ownership and 
private ownership under public regulation. If the. choice 
is for public ownership the state or city is preferred over all 
private applicants. If the choice is for private ownership 
the act affords a basis for state control (“net investment” or 
“prudent investment”) which no state has been able to 
establish for itself. In short, the Federal Water Power Act 
is the best possible foundation for the legal and administrative 
reorganization that will be compelled by the impending 
electrical revolution. 


IFFORD PINCHOT said of Survey Graphic: 
“T know of no magazine more likely to make 
a man think or more helpful to his thinking.” If this 


is your first issue of the Graphic and you would like 


to see more of it, you will find a handy order form 
on page 663. 


GIANT POWER 


Carlyle said of Man: 


“Without tools, he is nothing; with tools, he is all.” 
In the intellectual world, BOOKS are the tools 
which transmit the power of one man’s thought to 
the minds and lives of thousands of other men. 


Fosdick’s 


Twelve Tests of Character 


Harry Emerson Fosdick, 


15,000 copies sold in 
the first two months 


Author of Meaning of Prayer, Meaning of Faith, 
Meaning of Service, Manhood of the Master, Assurance 
of Immortality and Second Mile 


One church is not large enough to hold the hun- 
dreds who throng to hear Dr. Fosdick’s sermons. 
Thousands of others seek and find inspiration in his 
books. Twelve Tests of Character, his latest, book, 
is written in such an easy-flowing style, with sc 
a wealth of colorful imagery and timely comment, 
that its outstanding feature is its absorbing interest. 
Every reader will enjoy and be benefited by the 
sound sense and practical religion of these discus- 
sions of character essentials. Cloth, 1.50 


Teaching Work 
of the Church 


Prepared under the direction of the 
Committee on the War and 
Religious Outlook 


A book which unites in a single authoritative vol- 
ume the judgment and experience of a group of 
educational leaders from every denomination, and 
approaches the problem of the Church’s educational 
task as a unified whole,—not in terms of any agency 
or agencies, but in terms of life needs. Every 
pastor, and every layman who has any interest in 
Christian educational progress, will find this book 
invaluable in clarifying the perplexing confusion of 
present conditions and pointing the way to a con- 
structive program for the future. Cloth, 2.00. 
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Two Years of Russia’s New Life 


By Anna Louise Strong 
Introduction by Leon Trotsky. 


Brush all prejudice and bias aside and 
then consider which country now is the land 
of greatest opportunity, and interest. You 
must agree that it is Russia. And you will 
agree that a book on the Russia of today 
that is not propaganda, not romance, not 
fanaticism as so many volumes on Russia 
are, but a clear report of the actual Russia 
of today, should be useful and vastly inter- 
esting and informative. 


THE FIRST TIME IN HISTORY does 
that. If you are a business man, if you have 
any public interest, if you are a worker, if 
you care a straw for human progress you 
should get this book at your bookstore or 
write us a line to have us tell you more 


about it. $2.00 
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BONI € LIVERIGHT 


The Americanization Studies 
VOLUME IX 


ADJUSTING 
IMMIGRANT 
AND IND USTRY LEISERSON 


R. LEISERSON, for a number of years 
Chairman and sole impartial arbiter of the 
Labor Adjustment Board of the clothing industry 
in Rochester, N. Y., has since been chairman of 
similar boards in Baltimore, New York and 
Chicago. In this volume he treats in detail the 


By 
WILLIAM 


many aspects of the adjustment of the immigrant 
to American industrial conditions, from the time 
of his arrival in this country to his development 
into a self-respecting American citizen. 


Other Titles Now Ready 


By Frank Thompson 

By John Daniels 

By Robert E. Parks and 
Herbert A. Miller 

Immigrant Healthandthe Community By Michael M. Davis, Jr. 

A Stake in the Land By Peter A. Speek 

New Homes for Old By Sophonisba P.Breckenridge 

The Immigrant Press and Its Control By Robert E. Park 

Americans By Choice By John P. Gavit 


The Schooling of the Immigrant 
America via the Neighborhood 
Old World Traits Transplanted 


$2.50 per volume 


HARPER & BROTHERS, Publishers 
49 EAST 33d STREET NEW YORK, N. Y. 


650 


ONTARIO’S EXPERIENCE 


(Continued from page 590) 


able provincial legislation, the low rental imposed upon bon 
fide developers of power, as well as many other factor 
contribute to facilitate the satisfactory utilization of provin 
cial water powers for the development of new industries. 

Power has been extensively used for the developmen 
of the pulp and paper industries; similarly, it has con 
tributed to the success of mining operations such as aré 
conducted in the Cobalt, Porcupine, Sudbury, and othe 
districts of northern Ontario. Nickel, silver, gold, iron and 
other metals as well as many non-metallic minerals are 
known to exist over extensive areas in Ontario, and water 
power in the future will no doubt be requisitioned to an 
increasing extent in this connection. 


HOSE who initiated the plan for the work of the 
Hydro-Electric Power Commission of Ontario were 
most particular to protect the operations of the Commssion 
from so-called ‘‘politics.” That is to say, there was to be 
no political domination in the appointment of employes, in 
the purchase of supplies and equipment, or in other matters. 
It was recognized that such domination or interference in- 
evitably tends towards inefficiency and mismanagement. 
The success of the Hydro undertaking would have been 
impossible without the mutual respect and confidence which 
have existed among the various municipalities themselves, 
and between these municipalities and their Commission. On 
the part of all concerned, there has always been recognition 
of the solidarity of the interests involved and it is known 
that just so long as the necessary respect and confidence are 
maintained and political influences are eliminated, it will be 
impossible for any attacks to result in depriving the people 
of Ontario of the great advantages which they now enjoy as 
a result of their cooperative effort. 

There has been a great deal of unfair opposition to the 
program of the municipalities in their hydro-electric under- 
taking, but criticism of the results obtained has come almost 
entirely from outside sources. Probably no public reform 
has experienced more misrepresentation than» has the work 
of the Commission. 

The many unjust attacks directed against the Commission 
have usually followed along a well-beaten track. They have 
consisted of grossly incorrect and misleading statements; the 
garbling of documentary and other data relating to the 
Commission’s work and employing such garbled material 
as premises from which to derive conclusions. Pronounce- 
ments have been made based upon comparisons so inadequate 
as to be puerile; pertinent engineering data has been dis- 
regarded ; comparisons have been made between unlike quan- 
tities and involving unlike conditions so that the comparisons 
drawn have been useless; considerations of engineering 
economics have been ignored; and erroneous statements 
have been made in a most dogmatic manner in the hope of 
imposing upon the credulity of those not having knowledge 
of the facts. 

By such unjust processes, the work of the Commssion has 
been grossly misrepresented, but in spite of it all the work 
has prospered beyond all expectation. 

No matter where from or how the attacks have originated, 
they have never come from the over three hundred and fifty 
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icipalities whose citizens know that their own “Hydro” 
nterprise is a great success—a success of which they are 
specially reminded every month as they pay their relatively 
small monthly bills for electrical power and light “‘at cost.” 


THE LONG LOOK AHEAD 


(Continued from page 604) 


O much has been written as to the desirability of harnes- 
.) sing our water powers that the impression has been 
created that water power is necessdrily not only cheaper but 
very much cheaper than power developed from coal. 
Niagara Falls provides an exceptionally dependable and 
therefore cheap water power. In round numbers it makes 
‘possible a cost of current including overhead at the station 
around 2 mills per kilowatt-hour. At modern plants in this 
country current made from coal costs from 5 to 6 mills in the 
me round figures. Philip Cabot says that with “the large 
companies (in New England) the cost of the current is 
not over five mills.” So that the difference in cost between 
current derived from the best water power of which we 
know anything and that derived from steam driven generators 
‘is not more than three or four mills. Whatever the differ- 
ce, it is sure to be much reduced by practicing economies 
which are clearly just ahead, such as by-product recovery 
d the widespread integration of the transmission and 
distribution systems with attendant cutting down of standby 
equipment and increase in diversity and load factors. 

The student of electric rates will be surprised at their 
complexity and especially at the lack of uniformity in the 
tarifis of companies doing a comparable business. These 
and other aspects of the current system of electric rates will 
require study and standardization as essential features of 
any Giant Power program. 

The electric industry was never more alive than it is 
today. It is probably as free from retarding tradition as 
any industry, and it is attracting to its service a personnel 
highly educated along technical lines. While it is becoming 
more and more subject to the inertia that goes with the 
unification of policy over wide areas, the incentive for ex- 
perimentation and fluidity of practice are greater today than 
er. On the adjustments of these opposing forces of inertia 
ind progress the future of the industry appears to depend. 
The degree to which social vision is used in adjusting this 
conflict will largely determine the outcome of the decision 
to public versus private ownership. 

It is reasonably accurate to say that even the larger 
lectric companies are not looking more than five years ahead 
in their construction programs; on the other hand, what 
the industry needs is at least a twenty-five year look ahead. 


“T"HE dash and vision which built the Panama Canal and 
i gave New York City its Catskill water supply, might 
easily carry Giant Power to 90 per cent of Pennsylvania’s 
population and at rates one-half of what they are today, 
and that within a decade, if the work could be put in charge 
of a non-political and a technically foot-free agency. There 
ms to be a realization that as the possibility of cheap pow- 
er, widely distributed, and its meaning in modern life, are 
rrasped, the public will demand the adjustment of those 
conflicting interests which now block the path to vital 
economies and the modernized electrical service to which 
the American people are entitled. 
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of facts. 


Its news columns know neither favor nor bias. Its 
special correspondence from foreign capitals is not 
only brilliant but also reliable. Its editorial comment 
is always fearless. 


In over sixty countries men of intelligence read the 
Manchester Guardian Weekly to keep their knowledge 
of the world in repair and are thereby enabled to 
form for themselves a fresher and more balanced 
judgment on the course of present day affairs. 
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IF YOU WILL SEND me your literature, I shall 
be glad to work out a plan for your individual needs 
and problems. 


SAMUEL A. BLOCH 
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THE ENGINEER’S PLACE IN SOCIETY 
(Continued from page 636) 


the engineer has taken but little parts He has been ver 
largely an academic adviser. He has not got down into th 
hurly-burly of the work to find the right solution, or how) 
that problem should be handled to work out the best results{ 
Yet it is an engineering problem. Here you have thousand 
of men engaged on work that is worth doing for th | 
community, work that should win their respect, work tha: 
is constructive in every way, work that should appeal to th 
imagination; and still largely we regard it as a task to 
performed! We eliminate from it all the individuality and 
the personality that must go with it if men are to retain 
their own respect and have ours. It seems to me that an 
engineer can introduce into that problem a tendency to a 
correct solution which is something that is very much needed. 

And here is another thing. The wages that are paid to 
working men are an indication of the civilization of a country. 
There is nothing inconsistent between high wages and low 
costs. Merely you must see to it that your high wages are 
more largely productive. “That is a question for engineering 
and management. Engineering must be on a constant search 
for better methods of production, must work for the introduc- 
tion of automatic machinery, introduction of labor-saving 
devices. It is constructive, and in the interest of society, to 
eliminate human labor and to replace it by machinery. Labor 
will admit that. Of course it sometimes works a hardship, 
in the transition stages, upon the labor immediately engaged ; 
but as far as labor itself and society as a whole are con- 
cerned, there is not a doubt that if you can reduce human 
effort by the introduction of machinery, you have marked an- 
other milestone in the progress of human affairs. 


O illustrate by some work that has been done on the 
incandescent lamp: subsequent to the invention of 
that came the necessity of applying engineering methods 
to the problem of production—the problem of utilizing those 
discoveries to best advantage. That has been accomplished | 
by the introduction of automatic machinery. Almost within 
the last year that industry has been revolutionized, and now 
we are on the way towards getting a much ¢reater output 
per operator with less effort, a much greater output per 
square foot of floor space, and a much greater output in 
number of lamps per thousand dollars of capital invested. 
There is an example of the application of pure engineer- 
ing, of pure common sense, to an industrial problem. It has 
not been made by any one man; it has been made by a group” 
of men working to solve that general problem. I used the 
lamp illustration because it is typical. It is going on in all 
industries. Wherever engineers are applying their minds to 
the problem of doing better work, where they are showing 
that decreased cost of production is not incompatible with 
increase of earnings to labor, they are helping in the general 
progress of humanity. 

When this problem of establishing better relations between 
labor and management is solved, when men find greater 
pleasure in the work they do, and receive renumeration co 
mensurate with the service they are rendering, the aaa 
will have performed his greatest service to society. 4 
engineer’s training has fitted him better for this task th 
the training given by any other profession. 
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The Animadversions of a 
Beginning Bookseller 


USKIN may have been right; but, 

Ruskin or no Ruskin, I have started 
a circulating library. ... Publishers are 
good souls, no doubt, in their fashion; but 
one can’t help wishing, somehow, that 
each one might stop turning out his daily 
dozen of trash, and, instead, republish 
some of his worth-while out-of-prints. I 
wish I had taken Mr. Goldsmith’s * ad- 
vice and not gone in for new books at 
all—it’s too late to abandon the policy 
now, and I shall continue to carry the 
best of the latest; but still... It has 
been my sober observation that people do 
not buy new books,—with the exception 
of Yuletide, naturally. (Which hesitancy, 
incidentally, is no mean indication of their 
good sense—and taste.) They may read 
them,—but that’s another matter. Depart- 
ment stores, and book-stores which are 
book-stores by the same courtesy that 
drug-stores are drug-stores, may afford 
the luxury of stocking them; J shall be 
chary. What with remainders, and cut 
prices, and shop-worn copies. . . . No,— 
I have started a circulating library. 

But, even if bookselling has its draw- 
backs (like any other calling), and even 
if one is scarcely likely to accumulate 
millions at it, as my good friend Mr. 
Goldsmith ** has so justly pointed out, 
there are compensations. And not the 
least of these are the fascination of books 
(although one has not, as some ingenious 
souls imagine, the leisure to read all the 
“lovely” volumes on one’s shelves; but, 
rather, one finds one’s self reading less 
and less), and the contacts one makes. A 
bookseller can gather more interesting, if 
not exactly utilitarian, information within 
a week than another may in a year,— 
and all at first hand. Steel, rugs, ghosts, 
alchemy, glass, printing, conjuring, plays, 
calligraphy, philately,—these are just a 
few of the topics that come up almost 
daily... . 

I must also say that the notion that “the 
public doesn’t care for good books” is an 
erroneous one, as far as the Blue Faun is 
able to see. When new books are called 
for, I have found them to be, almost with- 
out exception, distinctly top-notch. And 
it is more than gratifying to see the old 
boys (so to speak) holding their own— 
and more. I have had, thus far, nary a 
call for H——d B—l W. t; on the 
other hand, scarcely a day passes by 
without De Quincey (say) being de- 
manded. 

Customers are, for the most part, rather 
interesting, once you come to know each 
one. It’s my window display that “gets” 
them, so I gather,—it is rather clever, I 
think; *** several people have been kind 
enough to remark: “You know, your place 


* At the Sign of the Sparrow, 24th Street 
and Lexington Avenue, this city. 
** Of the Oxford Bookshop, 42 Lexington 
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people, selected by M. J. Exner, M.D., 
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Association. Reprinted from The Survey 
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112 East 19 Street, New York City 


is so different from the usual heartless de- 
partment store affair!” For all of which 
the Blue Faun and I are duly. grateful. 

As far as the trade is concerned,—well, 
all in all, it has been rather tolerant. 
Mr. Goldsmith,t for instance, has been 
lavish not only with invaluable advice, 
but with actual, practical assistance. At 
the other extreme (but still not entirely 
uncordial), was the dean of the Fourth 
Avenue booksellers, who remarked that 
his interest in seeing a man putting his 
head in a noose, after having gone out of 
that head, was purely philosophical and 
untinged by any personal animus... . 
But, in the final analysis, I have found 
but three of the trade to be really good 
fellows and top-notch in every respect (if 
firms were persons, I might make the 
number four, by including Brentano’s). 
The first is Alfred F. Goldsmith §; the 
second is a chap down on Fourth Avenue, 
whom I shan’t, much to my regret, name, 
because I do not relish his partner; and 
the third,—but really, modesty forbids me 
to mention the third... . 

BERNARD GUILBERT GUERNEY 
+ Located at Lexington Avenue and 24th 


Street, this city. che i 
§ Address upon application. 
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reservoirs, which shall supply 
the power needs of the river 
as a whole. Plans are being 
made for transmission lines 
between the plants and for a 
central steam plant to supplement the water power when 
necessary. 

On many of the streams of the South it is frequently 
necessary to install steam auxiliary plants. “Their most ef- 
fective use would be as central station plants so located as 
to be interconnected with hydro-electric systems. The 
economical installation of such auxiliary steam plants near 
coal mines is being given serious consideration in several sec- 
tions of the South, especially in Virginia, Tennessee and 
Alabama. In North Carolina plans are being made for 
one in the Deep River coal fields. 

In addition to storage facilities and central steam aux- 
iliary plants, perhaps the largest increase in the efficiency of 
power development is to be looked for from the interchange 
of power between systems. 

A striking instance was afforded in the fall of 1921 and 
1922, when excessive drouths forced certain power com- 
panies in North Carolina to seek every available source of 
supply. Power companies in Alabama were the only ones 
that had any reserve capacity. The Alabama Power Com- 
pany transmitted energy to the North Carolina companies, 
from them it went to the lines of the Georgia Railway & 
Power Company, which in turn furnished an equivalent 
amount of power to the lines of the Southern Power Com- 
pany and they in turn furnished a similar amount to the 
Carolina Power & Light Company and The Yadkin River 
Power Company, in North Carolina. This interchange 
was over a distance of about 1,100 miles. 

This brings us to a consideration of the broader possi- 
bilities of interchange of power, not only between adiacent 
systems but between systems that may be interconnected 
through other systems. A step in this direction is the lease 
of the Federal Government’s steam plant at Sheffield, Ala., 
by the Alabama Power Company, Georgia Railway & Power 
Company, the Carolina Power & Light Company and a 
few other southern power companies. “This makes the Shef- 
field plant with a total capacity of 90,000 hp. a central 
or cooperative auxiliary steam plant for the entire “south- 
eastern zone.” 

Interchange is not yet possible for Tennessee, Virginia 
and West Virginia. Plans should be made for their inter- 
connection, with central auxiliary steam plants near the 
coal mines. This will finally result in a superpower system. 

While I believe that the development of an interconnected 
system on a national scale is undoubtedly fundamental to 
the future economic development of the country, I am still 
of the opinion that there will be first developed the inter- 
connected and interchangeable systems of certain sections 
of the country such as the north and northeast; south and 
southeast, north middle west, and Pacific Coast. As these 
become more efficient and as interconnected systems and 
their transmission lines become more standardized as to 
voltage, they will gradually be linked up and in the end we 
will have the national interconnected system. 

An important factor in water power development is the 
location of railroads. In the Southern Appalachian region 
railroad construction has too frequently followed lines which 
tend to hamper and prevent the very industrial development 
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IN THE SOUTHERN APPALACHIANS 


upon which the road 
must depend for its futur 
trafic. Routes for new rai 
roads or the relocation of ex 
isting railroads, should not 
unnecessarily interfere with the development of water power 
otherwise available for future industries in a newly opened 
territory. Even a higher location for a road bed at some excess 
cost of construction would be economy if it made possible 
power developments which would mean the settlement and 
enrichment of the territory in terms of freight and passengers. 

But whether the railroads are finally placed in the moun- 
tain or Piedmont regions of the Southern Appalachian states, 
they will usually be near numerous undeveloped water 
power sites which should afford ample power to operate 
their lines at all seasons of the year. 

Power development has already meant the creation a 
small industrial centers in the Southern Appalachian States: 
These have slowly drawn together largely from the farm: 
the labor necessary to carry on these industries. With ar 
increased amount of power available there will be new 
industries spring up that will need a new supply of labor 
This labor will further strip the farms unless the farm 
home has been supplied with the conveniences and efficien: 
cies that electrical power will provide. 

Moreover, wherever such industries are established thei 
economic operation depends largely on whether or not thi 
mill or factory is surrounded by a stable population amc 
whether there are cheap food-stuffs to be had in the vicinity 
This will be assured only by making the farm-owned hom: 
as attractive as the mill-owned home. To have this stabl 
population located near the mills on cultivatable land am 
to have the factory surrounded by well tilled farms is thu 
industrially desirable as well as important from the socia 
and political aspect. “These farms help the mill and th 
mill helps the farms. ‘They reduce the labor turnover an¢ 
keep down the cost of transportation of perishable food 
It is axiomatic that the farm must become in time a plan 
as dependent on electric power as the factory. 

Even in those cases where electricity has been brough 
to the southern farm, its use has practically been limited t 
replacing the kerosene lamp and the old-fashioned farn 
lantern. Little if any attempt is made to realize its econo 
mic value in the hundreds of ways which are open 
These range from lighting hen coops so as to increase th 
waking hours of fowls to operating almost every imaginabl 
appliance for farm work and household use. There is a 
yet a dearth of machinery built for operation by electricit 
under conditions surrounding rural life, and there is eve 
less information reaching the farmer as to what electricit 
might do for him and its cost in comparison with the powe 
of animals and men. Once his home is lighted, his fee 
ground, wheat threshed, corn shelled, hay baled, cow 
milked, hens encouraged, house cleaned, meals cookee 
clothes washed by electricity, he will find himself able t 
cope with the labor question and to keep a home where hi 
women will be content to live and his children to grow u 
and to carry on. 

The picture I have attempted to draw is that of th 
Southern Appalachian States inhabited by a contented, pro: 
perous people, grouped together in industrial and farmin 
communities, a situation brought about by the economical an 
efficient development and utilization of water power. 
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IDLE SLAVES IN THE SOUTH 
(Continued from page 614) 


ght and happiness from the lives of unnumbered women 
nd children—this is the sin and shame of our age. 
It is costing the South dear. 

At the 1919 figures, published by the National Bureau 
f Economic Research, the lowest per capita income in the 
Inited States, $364, is found in the East South Central 
ates. The next lowest, $463, found in the South Atlantic 
ates, is saved from being lower by the high incomes of 
Jelaware, Maryland and the District of Columbia, which 
jough included in these states, are not typical of the South. 
the third lowest per capita income, $491, is found in the 
Vest South Central states. 

The results are inevitable. 

The lowest, the next to the lowest, and the third to the 
ywest average incomes among persons gainfully employed 
} the United States are found in the South. The average 
comes of her “gainfully employed’ are less than a “living” 
rage for the laborer with a wife and three children in each 
f the geographical divisions named. 

Hence the exodus of labor, white and black, from the 
outh. 

Both are deserting the farm for the city. They go seek- 
ig the means to live and better living conditions. Driving 
nd drawing both is the unconscious quest for that which 
ectricity, as nothing else, can give—greater productive 
ower. 


T ‘HEY drift by thousands into the Middle Atlantic and 
East North Central states—New York, Pennsylvania, 
jew Jersey, Ohio, Indiana, Illinois, Michigan and Wisconsin 
-in which eight states, labor, equipped with 16,275,122 
Orsepower of power, produces almost five times as much of 
realth, and receives approximately five times as much in 
rages, as labor, equipped with only 5,396,560 horsepower of 
ower, produces and receives in the sixteen states and the 
Jistrict of Columbia, known as the South Atlantic, East 
outh Central and West South Central states. 
But an even more serious drift than that of labor from 
ie South toward these eight states in the North has ap- 
eared. This is the drift of power. 

Not only to grow industrially, but just to maintain the 
idustrial development to which they have attained, the 
fiddle Atlantic and East North Central states must find 
ew sources of power for manufacturing purposes. Unlike 

South, these states have not sufficient water power to 
Perate the industries already established within their 
orders, even if they should develop all of their water powers. 

They must today depend upon coal for millions of horse- 
ower of power. 

Of their nearby supply of coal, Frank G. Baum, in his 

Atlas of U. S. A. Electric Power Industry” says: 

‘IT understand on good authority that the “Pittsburgh vein” 

f coal will be exhausted at present rate in about twenty- 

ve years, 

'D. B. Rushmore, chief engineer in the power and mining 

epartment of the General Electric Company, it is said, 

alculates, that if our coal consumption were to continue to 

Mcrease at the apparently normal rate of seven per cent 
year, the life of our known reserves would be: 
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' ble and best quality of our fuel................ 59 yeay 
HART F O R W. Deora. Mackenzie Eastern, Central, and Southern Districts........ 65 yeall 
President Entire U. S. and Alaska, two thirds of this being 
. Through’ these associated low grade coal and lignittesg.. 0.0 sie 84 yeal 
Theological schools Hartford offers full 
Seminary training for: Mes i HEN the predicted day of the exhaustion of thes 
Bean), Mi Waacobus 1. The Christian min- fields does dawn, if other sources of power shall nq 
istry. have been discovered, Louis’ “Apres moi le deluge,’ and tl) 
School of Religious 2. Religious education grim realities which followed, will be merry jests in co 
Pedagogy and social bathed parison with the struggle, which will inevitably follow, 
Dean, E. H. Knight 3. The foreign field. power. 
Each school has its independ- Therefore, the map of ‘‘the Super-power System” for 
ent faculty and its own institu- I re h 1 
Kennedy School of tional life, and together they whole United States, which has appeared in the power at ‘| 
Missions form one interdenominational by Mr. F. G. Baum and in various newspapers of t ; 


institution with the unity of 


j ae country is of supreme interest to the South. [See page 608} 
common aim and spirit. : ‘ 


5 Ship charts marked the course travelled by those floatin) 
Hartford Seminary Foundation, hells which sailed from harbors in the North to bring Negr} 
frica i th for labo 
Hartford, Conn. slaves from far off A rica in answer to the call r 
to work the plantations of the South. Just so this. maj 
marks the route which capital proposes that the transmissioi 
lines shall travel and carry the slaves in our water power 
in answer to the call for power. 
The map should, and doubtless will, cause anything bu} 
comfortable thought to the South with her millions of slave 
ie idle in her streams and rivers, her territories and people uni 
; es served, and those ever growing industrial centers in th 
Congregational Training Schoolfor Women |} "“s"» an¢, those ever. grows 
trains for leadership Not a single proposed line on the map runs southwardli 
k ! ; toward, or through the vast stretches of powerless country) 
Its graduates are filling positions as Directors of lv; ; he UAwoabenhy ; d th 
Religious Education, Church Assistants, Directors and YINS. COVESH the /\ppalac oa mountain ranges and t 
Instructors of Week-day Religious Education, Y. W. South Atlantic Coast. A solitary line goes southwestward! 
C. A. Secretaries, Girls’ Work Secretaries, Secretaries ly from Muscle Shoals in Alabama toward the Gulf. 
of Church Boards, Community Workers, and Home Phas ; e 
and) Forsicil Missionaries: But new transmission lines appear running north an¢ 
It: offevein “year cob iatansive -traiate Cireeetiees northeasterly from Muscle Shoals, and connecting with 
graduates and a longer course for non-graduates. other power lines running northwestwardly from the grea! 
Tuition and board are low and some scholarship waterpowers in the mountains and hills of West Virginia 


id is given. The Spri begi ‘ Gee P 5 
1924. itey eSpring Quarter beqite as Virginia, North and South Carolina, and Georgia—the sec’ 


tion of the Union possessing the greatest water power re 
MISS MARGARET TAYLOR, Dean sources east of the Rocky Mountains—all of the trans’ 


5756 Dorchester ovens CHICAGO, ILLINOIS mission lines converging in a net-work of lines covering 


Dean, E. W. Capen 


Pennsylvania, Illinois, Indiana, Ohio and other northe: 
states with their huge manufacturing centers. 

Their call for power is greater and far more insistent chi 
was the call which brought the Negro slaves to work the 
tobacco and cotton fields of the South. It would be strange, 
if this call in the North should take from the South not 


e es e 
The Johns Hopkins University only the descendants of the Negro long ago freed, but also 
° ° ° the slaves in the water powers of the South. The facts should 
Courses in Social Economics ees 

Courses offered: History and Development of Social Work, ; 
Family Case Work, Child Welfare, Health and Preventable HERE is no incentive to capital to take the hazard of 
Disease, Social Medicine, Community Problems and Organi- deuelans d A a 
zation, Social Law, Immigrant Peoples, Home Economics, i eveloping water power an “CONS ETUELIOg. transnseig 
Social Legislation, Delinquency and Probation, Social Statis- lines to carry power through the thinly settled sections of the 
tics, Administration, Publicity and Finance of a Social South, to build up these sections, so long as capital can skim 
Organization, 5 
the cream of the business in the Piedmont districts, and 

Field work training under professional executives. : 
Psychiatric and General Medical Social Service training hoard, by holding them idle, the great bulk of the water 
given in conjunction with the Social Service Department powers of the South; capital fearing no competition, but 
of the Johns Hopkins Hospital. calmly confident of controlling power development, and later 
College graduates eligible for M.A. degree after completing reaping a golden harvest, both from the growing markets 
the two years’ course. for power in the North and from the rising of more an 
For circulars address Miss Theo Jacobs, The Johns richer cream through the gradual growth of sections lik 


Hopkins University, Baltimore, Maryland. that of the Piedmont Plateau in the South. 
So long as capital can follow this course, dwirdling popul: 
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tions, abandoned farms, and deserted villages may be expected 
in the powerless sections of the South, which should be, but 
‘are not, served with power from the power surplus in those 
istricts rich in water power, at a time when cheap light and 
ower are as essential as are good roads to the life and 
rowth of any people. 
Is this to continue? 
The power corporations have neither recognized nor met 
he South’s crying needs, so evident in her millions of light- 
ess homes, her factories using steam instead of electricity, 
ind in those great stretches of country without the sign of 
a power line. 
In California, capital has followed a different course. [See 
page 605] This state has water power enough developed to 
operate every manufacturing plant in the state, operating at 
full capacity, day and night, and leave a surplus of 383,083 
horsepower. More than 90 per cent of her homes use 
electricity. Her network of transmission lines, covering the 
tate, carry 500,000 horsepower of power, equal in labor 
nergy to 6,000,000 men, to her farms alone. 

Here appears another drift out of the South, quite as 

inous as the drift of labor and power to the North. 
_ Prior to the Civil War, one of the great crops of Georgia 
as rice. Prior to 1912, the planting of rice was practically 
nknown in California. In 1918, the rice crop of Georgia 
was valued at $54,000. In 1919, the rice crop of California 
was valued at $27,000,000. This year, 1923, it has been 
eported, California has been able to undersell Japan in the 
rice markets of China. This has been made possible by the 
ise of electricity on the farms of California. 
It is not surprising that the highest average income among 
farmers in the United States is found in this state. 

Notwithstanding the enormous sums already invested, 
billions upon millions of dollars to develop more water power 

€ now pouring into California. 

We are told that in ten years, all of the available water- 
power in California will have been developed. At the rate 
f past investment in the South, a century or more will be 
required to put her water powers to work. 

This difference must be attributed largely, if not wholly 
o the laws of California. 

These make the hoarding of undeveloped water power im- 
ossible. Municipalities and counties have the authority to 
ag water power for themselves, and to organize public 
tility districts in order to unite their financial strength for 
is purpose. 


APITAL, seeing the possibility of losing the field al- 

together for private development, pours into this state, 
s into no other. 
And the Province of Ontario is also illuminating. [See 
age 584] 

This Canadian state with a smaller population than that 
of Georgia, has developed, through the cooperation of state 

d municipalities, more water power than the combined de- 
velopment of the eight East South Central and West South 
Central states—almost, if not quite as much power as that 
Jeveloped throughout the South Atlantic states, stretching 
from Delaware to the southernmost tip of Florida, with a 
population of more than 13,000,000 people, only a com- 
paratively small fraction of whom living to the southeast 
“an get current from that much advertised “Superpower 
System” of the power companies. 
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The preliminary Announcement of 
Courses for the year 1924-1925 is now 
available. It lists the courses from 
which the student preparing for social 
work can make up his schedule of 
study. It announces some forty-six fel- 
lowships and outlines the qualifications 
required of candidates seeking them. 
It gives complete details about the year’s 
curriculum, including the Spring Quar- 
ter session which begins on 
March twenty-fourth. A copy 
will be mailed upon 
request. 


The New York School of Social Work 


107 East Twenty-Second Street 
New York 


The Pennsylvania School 


of 


Social and Health Work 


Announces that on April 15th it will occupy 
quarters in the New Social Service Building, 307 
South Juniper Street, Philadelphia, where, in close 
association with leading social and civic agencies of 
the city and state, it will continue to develop its 
well-rounded program of training for social work. 


Departments of 
Social Case Work Social Investigation 
Community Work 
Public Health Nursing 


Catalog and Prospectus, 1924-1925, Ready April 15th. 


Address inquiries to the Registrar, 
339 South Broad Street, 
Philadelphia. 


The laws of California and of Ontario, which have al- 
ready produced superpower systems, not in name, but in 
fact, today actually supplying light and power to the great 
majority of their peoples, seem to point the way out of the 
powerless wilderness in which the majority of the people of 
the southern states are wandering. 

Let the people of the South have such laws as those of 
California and Ontario, and give them the understanding 
of the possibility of multiplying the productiveness of labor by 
the use of electricity, and the strength of millions of men 
will leap to work. 


Then the southern states, unafraid for the future of thei 
children, because able to control the working force that 
been given them by God, can take their rightful place 
the development of a giant power system for the whol 
United States. ; 

Will the call of the homes, industries and farms of t 
South be heard? 

Not only the South, the World is suffering, striving, cry 
ing, if civilization is not dying, self slain in the struggle, fo 
the want of increased production. 

These idle slaves should be put to work. 


THE PLAY OF A BIG MAN WITH ALITTLE Rie 


(Continued from page 642) 


) 


“the entire absence of the evils of concentration,’ 
ing in its way as his road-bridge-dam. 

At St. Paul, the Ford Company has leased the new high 
dam, 574 feet long, with 34 feet head, and is tearing out 
the sub-structure to install four great vertical-runner-type 
water wheels which will be the power plant of an all-around 
Ford industrial center of the first class. Its general scheme 
was given me by a Ford man in this way: ‘The rivers have 
been the basis of Twin City prosperity; a first epoch when 
lumber came down stream, a second, when the grain of the 
whole Northwest came to the flour mills. But the timber 
lands have long been cut over, low lake carriage to Buffalo 
and the East from Duluth has deflected grain shipments, and 
St. Paul and Minneapolis could not get together on a pro- 
gram to recover their position by exploiting the big govern- 
ment engineering project which set the high dam on a site 
between them and made the Mississippi navigable to St. 
Anthony Falls in the center of the state. Enter Ford, by 
invitation of both cities, an outsider with money, his highly 
polished formula and none of the rust of local animosities 
about him; harbinger of a third, a manufacturing epoch; 
with water, iron and wood ready to hand in Minnesota and 
Michigan to play with after his bent, with river carriage, 
a big urban population to draw on for labor, with a big 
agricultural population to sell to, and, above all, 18,000 
horsepower to turn loose in his works. Then, with manu- 
facture at the headwaters at St. Paul, with possibly manufac- 
ture at tide-water at New Orleans, with assembly and dis- 
tribution at St. Louis to the great prairie states, the river 
his sluice way and his canal, we have a blue print of Ford’s 
application to the Father of Waters itself of the ideas that 


he is fooling with in his laboratory watershed on the little 
Rouge. 


as interest- 


ORD’S entrance upon water power falls in the third 

stage of his manufacturing operations—his entrance upon 
the “‘heavies”—which (witness the European conflict, now in 
its eighth year, over Alsace, Lorraine, the Saar and the Ruhr) 
are pivotal in the economic life of the world. His course 
runs from an inventor (1) to an assembler of motors and 
vehicles, (2) to a maker of parts, (3) to a producer of raw 
materials going into these parts. What he has done in invad- 
ing the coal industry, iron and steel, lumber and railroads 
has been to play insurgently with great tools—with blast 
furnaces, railroads, mines, power plants; but also with all 


the Dutch thrift in him engaged, to go after by-products 
and salvage on a magnificent scale. 

His foundry was the stepping stone; he found it a place 
where wheelbarrows and shovels and back-muscles abounded : 
his old enemies of the farm; his molding is today done by 
machinery, and molds are made, cores packed, metal poured 
with the work in motion on the platforms. “They told us 
we could not cast gray iron by our endless chain method,” 
says Ford, “but we are doing it.” Back of the foundry is 
the blast furnace. Ore, limestone and coke are dumped inte 
the top of the stack and after the heat, the molten iron is 
customarily drawn off at the bottom into pigs. “They told 
us,” says Ford, “it was out of the question to pour the hot 
iron directly from the furnace into the mold,” but the 
“Henry” furnace was blown in in 1919, and the molten iron 
run off into great ladles which travel into the foundry without 
another heating, as they do in a modern steel plant from 
blast furnace to Bessemer converter. 

The blast furnace carried Ford into the coke market anil 
into the mines; he needed coal also for his power plants 
in the Detroit district. Up to the time of the World War, 
the prevailing method of producing coke was to bake coal in 
the old beehive ovens which dot the bituminous fields, and 
which waste everything in the process but the coke. “Today, 
by-product ovens have been more generally adopted by the 
steel industry, but steam-electric plants in the Pittsburgh 
district and elsewhere are still operated without them. This 
is anathema to Ford. He was quick to seize the Solvay ide: 
and at the Rouge plant are two great batteries of by-product 
ovens, which consume 2,000 tons of coal a day, and give off 
2,000 tons of coke for the blast furnaces (which is also sole 
to employes for their homes), 26,300,000 cubic feet of gas 

(which is piped to the Rouge and Highland Park plant: 
for heat-treat purposes), 17,800 pounds of tar, 60,000 pound 
of ammonium sulphate (which is used for fertilizer), 18,00€ 
gallons of benzol (a motor fuel) and 4,500 gallons of refine¢ 
light oil. He is also experimenting with a cheaper low 
temperature method of getting coke and by-products out 0! 
coal and one which, it is said, will yield gasoline in lieu o 
benzol. 

Nor is this all. By a change made in the cupola of the 
blast furnace, 100 tons of dust a day—such as in years gone 
by flew over the average steel town, to the despair of it: 
housekeepers—is recaptured; while his slag, which was al 
lowed to pile up in a small hill near the old time blas' 
furnace, is, in line with modern practice, turned into cemen 
in a cement plant on the place. More: 
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\ AEET an old friend—Mr. Wilkins 
Micawber! First introduced to 
you by Charles Dickens in “David Cop- 
perfield’’. Always procrastinating, always 
out of money, always “waiting for some- 
thing to turn up’. And yet such a good 
fellow in so many ways—devoted to his 
home, a loyal friend, the genial apostle 
of optimism. 


Nevertheless your sympathy went out 
to his trusting, never-deserting wife and 
their five children. And today you have 
only to look about you in every city, 
town and village—in every office, shop 
or factory—to see how this little family 
has multiplied thousands and millions of 
times. You meet its descendents every- 
where. 


A micawber is the person who spends 
every penny as fast as it is made (or 
borrowed), who lives in expectation of 
unearned success, who fools only himself 
in putting up a front. A micawber is the 
person who hasn't a penny in the bank, 
a share in the building and loan associa- 
tion, an interest in any benefit fund or 
a dollar's worth of life insurance. A 
micawber is a person who hasn’t saved 
a cent. 


“He’s a regular micawber!”” Could any- 
thing else describe to the dot the hope- 
lessly hopeful person who never arrives 
at success because he never starts? 


He’s a micawber who, in spite of his 
need and his commonsense, will have 
nothing to do with living on the definite 
basis of a family budget. 


CHARLES DICKENS put the word, 
micawber, into the English language 
seventy-five years ago. Straight-thinking 
economists put the word, budget, into 
it eighty-eight years before that. There 
was no reason why Mr.- Micawber 
could not have lived on a budget basis; 
but he didn’t want to— micawbers 
never do. 


The Metropolitan Life Insurance Company 
has an intimate financial relationship with 
more than 20,000,000 policy holders. In 
this friendly contact with one-sixth of the 
population of the U.S. and Canada, it has 
come to know how great a need exists for 
a definite, simple plan of saving. 


Most 


ople would like to save if they 
knew ow. Buc the question usually is— 


How can I save on my income?” To 
answer this question, the Metropolitan has 


(In answering this advertisement please mention THE SURVEY. 


© 1023, mt. 1. Co. 


re you a micawber? 


“‘My other piece of advice, Copperfield, you know. Annual income twenty pounds, 


annual expenditure, nineteen nineteen six, result happiness. 


Annual income 


twenty pounds, annual expenditure twenty pounds ought and six, result misery.’" 


Micawbers prefer to spend what they 
have and wait for’something to turn up”. 
No limitations of a budget for them! Yet 
che strange part of it is this: It isn’t a 
budget that holds your scale of living 
down; it’s your income. Think that over. 
In fact, budgeting your expense is a real 
incentive to increase your income, as well 
as the best way to get the very most out 
of what you have now. It tells you just 
where your money is going, before it goes 
instead of afterwards. The difference 
between budgeting and accounting is 
that one looks ahead while the other 
looks back. Which way do you wish 
to look? 


fhe minute you begin to run your 
expenses on a real business basis, on a 
budget basis, you see just what you are 
doing. You see exactly how to reduce 


certain items in order to increase others 
that are more desirable. You begin to 
choose intelligently whether you would 
rather have one thing or another—for 
not one of us can have ed: 
everything. ee 
Ces 


Get on a budget basis 
and you will step up 
and out of the micawber 
family—if you are a 
member of it now. You 
will stop waiting for 
“something to turn up”. 
You will begin to go 
ahead. You will begin to 
get your share of the good 
things that only savings 
can buy, including your 
financial independence in 
the years to come. 


worked out a simple, practical plan for 
budgeting one’s income. 


It is all in a pocket-size booklet which tells 
how to lay out your expenses in relation to 
your income; how to provide for saving 
without being miserly; how to keep track 
of your income and outgo. It shows practi- 
cal budgets worked out for small, medium 
and generous incomes. And it tells the 
true and inspiring stories of many men 


Published by 
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and women who have learned to save— 
true stories that sound like fairy tales. 
Even though you are at present following 
a budget plan of your own, we believe you 
will find our suggestions useful. 


On your request, we will mail you free 


of charge a copy of this booklet, “Let 
Budget Help’’. 


HALEY FISKE, President. 


an eee: 


METROPOLITAN LIFE INSURANCE COMPANY~NEW YO 
Biggest in the World, More Assets, More Policyholders, More Insurance in force, More new Insurance each year 


It helps us, it identifies you.) 


THE SURVEY’S DIRECTORY OF SOCIAL AGENCIES | 


THE AMERICAN ASSOCIATION OF HOSPITAL SOCIAL 
WORKERS—Miss M. A. Cannon, president, 105 East 22nd Street, 
New York City; Miss Lena R. Waters, executive secretary, The 
Johns Hopkins Hospital, Baltimore, Md. Organization to promote 
development of social work in hospitals and dispensaries. Annual 
meeting with National Conference of Social Work. 


AMERICAN CHILD HEALTH ASSOCIATION (formerly Amer- 
ican Child Hygiene Association and Child Health Organization of 
America)—Headquarters, 532 17th St., N. W., Washington, D. C.; 
Administrative Offices, 370 7th Ave., New York. Herbert Hoover, 
pres.; L. Emmett Holt, M.D.; Livingston Farrand, M.D.; Thomas 
D. Wood, M.D.; 1st, 2nd, 3rd vice-presidents, respectively; Corcoran 
Thom, treas.; Philip Van Ingen, M.D., sec’y. To promote health among 
children from conception to maturity—this te be accomplished 
through cooperation with parents, doctors, nurses, teachers, and 
other health workers; by dissemination of scientific information 
and teaching methods in schools, through conferences, addresses, 


pamphlets, publicity material, and a monthly magazine, ‘‘Mother 
and Child.” 


AMERICAN COUNTRY LIFE ASSOCIATION—K. L. Butterfield, 
president; Henry Israel, executive secretary. Room 1849, Grand 
Central Terminal Bldg., New York City. Emphasizes the human 
aspect of country life. Annual membership $3.00 includes ‘‘The 
Country Life Bulletin.” 


AMERICAN FEDERATION OF ORGANIZATIONS FOR THE 
HARD OF HEARING—Promotes the cause of the hard of hearing; 
assists in forming organizations. Pres., Dr. Harold M. Hays; 
fore Soro) Miss Betty Wright, 1601—35th St., N. W., Wash- 
ngton, D. C. 


AMERICAN HOME ECONOMICS ASSOCIATION—Lita Bane, 
executive secretary, Grace Dodge Hotel, Washington, D. C. Organ- 
ized for betterment of conditions in home, school, institution and 
community. Publishes monthly Journal of Home Economics: office 
of editor, Grace Dodge Hotel, Washington, D. C.; of business 
manager, 1211 Cathedral St., Baltimore, Md. 


AMERICAN PEACE SOCIETY—Founded 1828, labors for an inter- 
national peace of justice. Its official organ is the Advocate of 
Peace, $2.00 a year. Arthur Deerin Call, secretary and editor, 
612-614 Colorado Building, Washinpton, D. C. 


AMERICAN SOCIETY FOR THE CONTROL OF CANCER—Frank 
J. Osborne, exec. sec’y; 370 Seventh Ave. New York. To disse- 
minate knowledge concerning symptoms, diagnosis, treatment and 


Prevention. Publication free on request. Annual membership 
dues, $5.00. 


AMERICAN SOCIAL HYGIENE ASSOCIATION—370 Seventh Ave., 
New York. To promote gq better understanding of the social 
hygiene movement; to advance sound sex education; to combat 
prostitution and sex delinquency; to aid public authorities in the 
campaign against the venereal diseases; to advise in organization 
of staté and lecal social-hygiene programs. Annual membership 
dues $2.00 including monthly journal. 


THE CHILD WELFARE LEAGUE OF AMERICA—C .C. Carstens, 
director. 130 E. 22d Street, New York City. A League of chil- 
dren’s agencies to secure improved standards and methods in 
their various fields of work. It also cooperates with other chil- 
dren’s agencies, cities, states, churches and other groups to work 


out worth-while results in phases of child welfare in which they 
are interested. 


COUNCIL OF JEWISH WOMEN—305 W. 98th Street, New York. 
Miss Rose Brenner, pres.; Mrs. Harry Sternberger, ex. sec’y. Pro- 
motes civic cooperation, education, religion and social welfare in 
the United States, Canada, Cuba, Europe. 
Department of Immigrant Aid—799 Broadway. Mrs. S. J. Rosen- 
sohn, chairman. For the protection and education of immigrant 
women and girls. 


COMMUNITY SERVICE—315 Fourth Avenue, New York City. A 
national civic movement for promoting citizenship through right 
use of leisure. It will, on request, help local communities werk out 
leisure time programs. H. S. Braucher, secretary. 


FEDERAL COUNCIL OF THE CHURCHES OF CHRIST IN 
AMERICA—Constituted by 30 Protestant denominations. Rev. 
Chas. S. Macfarland, Rev. S. M. Cavert, gen’l sec’ys; 105 E. 22nd 
Street, New York. 
Commission on the Church and Social Service—Rev. Worth M. 
Tippy, exec. sec’y; Rev. F. Ernest Johnson, research, sec’y; 
Agnes H. Campbell, research ass’t; Inez M. Cavert, librartan. 


HAMPTON INSTITUTE—Trains Negro and Indian youth for com- 
munity service. Advanced courses: agriculture, builders, vusiness, 
home-economics, normal. Publishes ‘Southern Workman” and free 
material on Negro problems. J. E. Gregg, principal. 


INTERNATIONAL COMMITTEE OF YOUNG MEN’S CHRISTIAN 
ASSOCIATIONS—First appointed 1854, located New York City 1866, 
incorporated 1883. Headquarters office, 347 Madison Ave., New 
York City, N. Y. Tel. Vanderbilt 1200. Branch offices, Chicago, 
Atlanta, Denver. Chairman, James M. Speers; Treasurer, B. H. 
Fancher; General Sec’y, John R. Mott. The Committee maintains 
a staff of executive and traveling secretaries for service in the 
interests of the Young Men’s Christian Associations at home and 
abroad. 


JOINT COMMITTEE ON METHODS OF PREVENTING DBD 

LINQUENCY—Graham Romeyn Taylor, executive director, , 
East 42d Street, New York. To promote the adoption of soun# 
methods in this field, with particular reference to psychiatri( 
clinics, visiting teacher work, and training for these and simi) k 
services; to conduct related studies, education and publication) 
and to interpret the work of the Commonwealth Fund Program foi 
the Prevention of Delinquency. , 


NATIONAL BOARD OF THE YOUNG WOMENS CHRISTIAN 
ASSOCIATIONS—Mrs. Robert E. Speer, president; Miss Mabe 
Cratty, general secretary, 600 Lexington Avenue, New York. City) 
This organization maintains a staff of executive and traveling) 
secretaries to cover work in the United States in 1,034 local Y. W) 
C. A.’s on behalf of the industrial, business, student, foreign born} 
Indian, Colored and younger girls. It has 159 American secreta 
at work in 49 centers in the Orient, Latin America and nore 


NATIONAL CHILD LABOR COMMITTEE—Owen R. Lovejoy, 
sec’y: 1 East 104th Street, New York. Industrial, agricult I 
investigations. Works for improved laws and administration 
children’s codes. Studies health, schools, recreation, dependency 
delinquency, etc. Annual membership, $2, $5, $10. $25 and $10 

includes monthly bulletin, “‘The American Child.” y 


NATIONAL CHILD WELFARE ASSOCIATION, INC.—Chas. F.) 
Powlison, gen. sec’y; 70 Fifth Ave., New York. Originates and 
publishes exhibit material which visualizes the principles and con- 
ditions affecting the health, well being and education of children. 
Cooperates with educators, public health agencies, and all child 
welfare groups in community, city or state-wide service through 
exhibits, child welfare campaigns, etc. 


THE NATIONAL COMMITTEE FOR MENTAL HYGIENE—Dr. 
William H. Welch, pres.; Dr. Frankwood EB. Williams, med. dir.; 
Dr. Clarence J. D’Alton, executive assistant; Clifford W. ben | 
sec’y; 370 Seventh Avenue, New York City. Pamphlets on mental) 
hygiene, nervous and mental disorders, feeble-mindedness, epil- 
epsy, inebriety, criminology, psychiatric social service, backward 
children, surveys, state societies. ‘Mental Hygiene,’ quarterly, 
$3.00 a year; ‘Mental Hygiene Bulletin,’’ monthly, $ .25 a year. 


NATIONAL CONFERENCE OF SOCIAL WORK—Grace Abbott, 
president, Washington, D. C\; W. H. Parker, secretary, 25 st 
Ninth Street, Cincinnati, Ohio. The Conference is an organization 
to discuss the principles of humanitarian effort and to increase the 
efficiency of social service agencies. Each year it holds an annual 
meeting, publishes in permanent form the Proceedings of the meet- 
ing, and issues a quarterly Bulletin. The fifty-first annual meeting 
of the Conference will be held in Toronto, Canada, June 25th 
July 2nd, 1924. Proceedings are sent free of charge to all members 
upon payment of a membership fee of five dollars. 


NATIONAL COMMITTEE FOR THE PREVENTION OF BLIND- 
NESS—Lewis H. Carris, managing director; Mrs. Winifred Hath- 
away, secretary; 130 Bast 22nd St., New York. Objects: To fur- 
nish information, exhibits, lantern slides, lectures, personal service 
for local organizations and legislation, publish literature of move- 
ment—samples free, quantities at cost. Includes New York State 
Committee. 


NATIONAL CONSUMERS’ LEAGUE—156 Ffth Avenue, New York. 
Mrs. Florence Kelley, gen’l sec’y. Promotes legislation for en- 
lightened standards for women and minors in industry and for 
honest products; minimum wage commissions, eight hour day, no 
night work, federal regulation food and packing industries; “honest 
cloth” legislation. Publications available. a 


NATIONAL FEDERATION OF SETTLEMENTS—Robert A. 
Woods, sec’y; 20 Union Park, Boston. Develops broad forms of 
comparative study and concerted action in city, state and nation, 
for meeting the fundamental problems disclosed by settlement 
work, seek the higher and more democratic organization 
neighborhood life. 


NATIONAL ORGANIZATION FOR PUBLIC HEALTH NURSING— 
Member, National Health Council—Anne A. Stevens, R.N., direc- 
tor, 370 Seventh Avenue, New York. For development and stand- 
ardization of public health nursing. Maintains library and edu- 
cational service. Official Magazine, ‘‘Public Health Nurse.” — 


NATIONAL PHYSICAL EDUCATION SERVICE—315 Fourth Ave, 
New York, N. Y. To obtain progressive legislation for physica 
education. Established at the request of a committee created by 
the United States Bureau of Education; 35 national organizations 
cooperating. Maintained by the Playground and Recreation Asso- 
ciation of America. 


NATIONAL URBAN LEAGUE—For social service among Negroes. 
L. Hollingsworth Wood, pres.; Eugene Kinckle Jones, exec. sec’y; 
127 BE. 23rd St., New York. Establishes committees of white and 
eolored people to work out community problems. Trains Negre 
social workers. Publishes ‘“‘Opportunity’’—a “journal of Negro life.’ 


NATIONAL WOMEN’S TRADE UNION LEAGUE—Mrs. Raymoné 
Robins, honorary president; Mrs. Maud Swartz, president; 313 
South Ashland Blvd., Chicago, Ill. Stands for self-government ir 
the work shop through organization and also for the enactment 0! 
protective legislation. Information given. 


PLAYGROUND AND RECREATION ASSOCIATION OF AMER: 
ICA—315 Fourth Avenue, New York City. Joseph Lee, president 
H. S. Braucher, secretary. Special attention given to organizatior 
of year-round municipal recreation systems. Information available 
on playground and community center activities and administration 


(In answering these advertisements please mention Tue Survey. It helps us, it identifies you) 
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The low volatile gases from the blast furnaces are piped to 
the power plant boilers, where they are joined by the sawdust 
and the shavings from the body plant and in addition the coke 
“breeze” (the dust in the making of coke) is now utilized 
for stoking. The steam power plant is thus fired almost ex- 


USSELL SAGE FOUNDATION—For the Improvement of Living clusively from what would otherwise be waste products. Im- 
Sonditions—John M. Glenn, dir.; 130 E. 22nd St. New One ae mense steam turbines directly coupled with dynamos transform 
Me erection. “ttemedial’ Petco Sumces: ang this power into electricity and all of the machinery in’ the 

hibits. The publications of the Russell Sage Foundation offer tractor and the body plants is run by individual motors from 
= if ica] di ive form some of the most . ee Siar t 
ont resulte of its work. fratalonue mont upon request. this electricity. In the course of time it is expected that there 


a imatitntion for the training of Negro will be sufficient electricity to run practically the whole High- 
Youth; an experiment in race adjustment in the Black Belt of the land Park plant and we shall then have cut out our coal 


South; furnishes information on all phases of the race problem and bill.” ve Late : 7 a 
of the Tuskegee idea and methods; Robert R. Moton, prin.; War- (My fe and Work Ford. Crowther, p. 151.) 


ren Logan, treas.; A. L. Holsey, acting sec’y, Tuskegee, Ala. A contrast, if you will, to Ford’s first power plant, fifty 


Es eas Wee 2th Sa A Peden oe Workers! years ago and a few miles up stream, which he made with 
, v9 ’ J 


ducation. a rake handle and a coffee mill on his father’s farm. A 
contrast, well nigh as great, to the typical factory that came 
down to us from the industrial revolution to the era of 

VICTOR Portable PERFECT electricity, with its wasteful steam plant, and its maze of 
STEREOPTICON LANTERN SLIDE PROJECTOR overhead belts and shaftings that carried power to the in- 
‘4 SHIPPED ON APPROVAL dividual workman at his bench. A contrast intrinsically 


‘THOUSANDS OF SLIDES FOR 
R) 


[re ENT OR FOR SALE greater to the general run of work today on farms up the 
INFORMATION ASK FOR CATALOGS 


VICTOR ANIMATOGRAPH CO. INC. AND TERMS Rouge Valley that are as yet so largely untouched by power 
295 VICTOR BLDG. DAVENPORT IOWA x f a 
and untroubled by the genius of mass production. 


T will be seen that in taking over this part of his job 
from the archtype industrial city of America, this Dear- 
Survey Reprints born farmer has added something to what he borrowed. The 


THE UNPRINTABLE TEXT BOOK, by Prof. Joseph K. Hart, Rouge has been dredged at this point to 25 feet in depth; 


ional editor of Survey Graphic. Price 10c; free to teachers. a lar li rd turnin AS B . ee 
qducateGTAL FEDERATIONS, by William J. Norton, director of ge slip a g basin are capable of accommodating 


the Detroit Community aoe es anes Mee pabaeine any lake steamship. 
om DERATI . Sdward T. Devine, contributin 5 , i 
Briss Giieucray Graphic. Pico Soc.” A “high line” parallels it, 45 feet high and three-fourths 


New York City of a mile long, carrying five miles of elevated railway 
SURVEY GRAPHIC 112 E..19 St. tracks (five tracks aheeast): all built so solidly that the 
twenty or more factory departments beneath them feel no 
vibration. A Mead-Morrison crane, 550 feet long, takes 
eight to ten tons at a bite from the cargoes of ore boats 
that are brought to the wharf side, and empties them into 


e 
( h Cc C O min g bins as big as city lots that store 12,000,000 tons of iron 


ore. Coal, coke, limestone are piled in other bins like the 

f{ C l = §=makings of a mountain. From the high line, your view of 
O O a batteries of by-product ovens, the elevated tanks these feed, 
lofty breakers, blast furnace stacks, the great drab cylinders 


ROBERT W. BRUERE of their stoves and the white ones of the cement plant nearby, 


Prepared ier eee ey Committee, Comuniesion the ascending lines of chutes and overhead carriers, the flare 


Federal Council of Churches of open ovens and the plume of steam from the coke showers, 

“ OR the first time in human history, coal all give an impression of the buttressed walls and capped 
has brought the possibility of the good life j= towers of an ancient castle, turned into steel and stormed 

to every man’s door, for coal means food, cloth- by the investing magic of some latterday Merlin. You see 
ing, houses, ships, railroads, newspapers, chem- a freight car run onto an elevated table, turned turtle, empty- 
icals, and guns.” ing its 50 tons at a heave. The next car bumps it down an 
Has it found us spiritually unprepared ? Read incline and up an artificial hill. It stops of itself and runs 
this book and know for yourself the essential back by gravity a quarter of a mile, self-switched onto a sid- 
facts of our “bungling and inadequate use of a ing, all without a hand touching it. “Ford’s touch,” says 
gift more magnificent than any allotted to man the young fellow who is taking you around. You may add 
since grain was first sown to the harvest and a pinch of salt to the tons of limestone and iron ore and 


ground at a mill.” The author "s ere SH coal that surround you, and set down for ardent discipleship 
the Bureau of Industrial Research, New Yo the further confidence that whether it is the contrivance of 
City. Cloth, $1.00 a tilted side track or a revolution in furnace practice, the 
inventor himself ever and always has a finger in the pie. 
Very possibly they are the achievements of the organization 
rather than of the man. Mayhap there are fewer innovations 
at the Rouge plant than Ford fans imagine; precedents are 


| 


ASSOCIATION PRESS 


347 Madison Ave. New York to be found elsewhere in progressive practice; but here, they 
d have been sought out and assembled in one major operation. 
The important thing is that these (Continued on page 664) 
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Classified Advertisements 


RATES: Display advertisements, 25 
cents per agate line, 14 lines to the 
inch. Want advertisements, 8 cents 
per word or initial, including the ad- 
dress or box number, for each inser- 
tion, minimum charge, $1.50.  Dis- 
counts on three or more consecutive 
insertions. Cash with orders. Copy 
for the next issue should reach us by 
March 3d. 


SURVEY ASSOCIATES, Inc. 


112 East 19th Street. New York City 


WORKERS WANTED 


Wanted by the DENVER SHELTER- 
ING HOME FOR JEWISH CHIL- 
DREN, of Denver, Colorado, a Na- 
tional Institution, an EXECUTIVE 
SECRETARY, must possess the follow- 
ing qualifications: Must be well edu- 
cated in English and Yiddish, be a 
good speaker in both languages; must 
know how to procure, train, and handle 
solicitors; must make his residence in 
Denver, take charge of Denver Office, 
but be on the road organizing and 
advancing the work of our Institution 
at least six months of the year. Will 
pay reasonable salary. Give full par- 
ticulars and send photograph with first 
letter or application. Communicate 
with N. Halpern, 401 Empire Building, 
Denver, Colorado. 


BOYS’ Camp (Jewish) undergoing re- 
organization would consider as partner 
man of refinement and education, who 
could act in capacity of head counselor. 
Location Massachusetts. About $8,000 re- 
quired. 4733 SURVEY. 


WANTED: Giris Club leader in an 
Eastern Settlement. Apply stating qualifi- 
cations. 4710 SURVEY. 


WANTED: Trained Public Health 
Nurses, salary $125. Give experience and 
reference. Visiting Nurse Association, 9 
Market Street, Springfield, Mass. 


MAN experienced in club and _ social 
settlement work. New York City position. 
4727 SURVEY. 


WANTED: In New York City, Jewish 
Case Work Supervisor, for a Family Wel- 
fare Agency, possessing general executive 
ability; also two experienced field work- 
ers. 4715 SURVEY, 


WANTED: For child-caring  institu- 
tion, house mother of refinement and ex- 
perience. Must be kind but firm disciplin- 
arian. Children three to six. * Position 
available April rsth. 4731 SURVEY. 


WANTED: 
position of executive case worker. One 
capable of taking full charge of organized 
work in North Western City. Must speak 
Yiddish. 4732 SuRVEY. 


DIETITIAN wanted to work as Visiting 
House Keeper with Family Welfare 
Bureau, Columbus, Georgia. Write, stat- 
ing qualifications, experience, salary ex- 
pected. 


(In answering these advertisements, please mention THE SURVEY. 


A Jewish Woman to fill 


WORKERS WANTED 


WANTED: Manager for tea room serv- 
ing from two to three hundred people each 
afternoon, She must have domestic science 
training, successful experience and refer- 
ences, also initiative, executive ability, and 
a ipleasing personality. Address Young 
Women’s League, Dayton, Ohio. 


WANTED: Cottage Mother for Orphan- 
age near Erie, Penna. State experience, 
age, training and salary expected. Address 
Superintendent B’nai B’rith Orphanage, 
Fairview, Erie County, Penna. 


WANTED: Two public health nurses 
with successful experience in pioneer field 
service. Salary $1800 and field expenses. 
Give training, experience and references. 
State Tuberculosis Association, Box 251, 
Charleston, West Virginia. 


EXPERIENCED counselors for Junior 
boys’ camp (Jewish). Give full details 
and salary expected. Location Massa- 
chusetts, 4734 SURVEY. 


GRADUATE NURSES, dietitians, labor- 
atory technicians for excellent hospital posi- 
tions everywhere. Write for free book now. 
Aznoe’s Central Registry for Nurses, 30 
N. Mich. Ave., Chicago, Illinois. 


WANTED: In Eastern city, Jewish 
case work supervisor, capable of training 
workers and able to make effective com- 
munity contacts. 4694 SURVEY. 


COOPERATIVE PLACEMENT SERV- 
ICE. Social workers, secretaries, super- 
intendents, matrons, housekeepers, dieti- 
tians, cafeteria managers. The Richards 
Bureau, 68 Barnes Street, Providence, R. I. 


TEACHERS WANTED 


TEACHERS WANTED for colleges 
and universities. American College Bu- 
reau, Chicago Temple, Chicago; 1254 


Amsterdam Ave., New York. 


SITUATIONS WANTED 


FINANCIAL Secretary for Social Or- 
ganization wishing to develop interest and 
support for its work. Young woman, abil- 
ity, education, experience. 4724 SURVEY. 


EXECUTIVE—young woman with con- 
siderable experience in child care wishes 
superintendency of small Jewish Orphan- 
age. References. 4706 SURVEY. 


SOCIAL WORKER, college graduate, 
eleven years’ varied experience in chil- 
dren’s aid work, city and rural, accustomed 
to public speaking, seeks responsible posi- 
tion. 4716 SURVEY. 


STATISTICAL EDITOR—college grad- 
uate, expert statistician, executive ability; 
exceptional experiences in formal reports, 
excellent credentials from prominent re- 
search organizations. 4739 SURVEY. 


YOUNG MAN (single), experienced 
teacher, Settlement worker and Juvenile 
institution executive, desires a position with 
a progressive Child Caring Organization. 
Conversant in French, Italian and German. 
Best of credentials. 4725 SURVEY. 
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SITUATIONS WANTED 


COLLEGE WOMAN, writer, 


speaker, understands publicity 


and is a successful organizer, 


wishes connection with social 
organization or 


4729 SURVEY. 


publication. 


EXECUTIVE (Jewish), many years’ e} 
perience in Child Welfare Work in all i 
phases. Is of known reputation and stan 
ing. Would consider superintendency ( 
Orphanage or Correctional School. Wij 
be available May 1st. 4728 SURVEY. 


EXECUTIVE position wanted as may 
ager or steward of institution or hospit 
Fourteen years’ experience of institution: 
management. 4736 SURVEY. 


HUSBAND and wife, college and soci 
work training, 15 years’ experience as ex 
cutives, familiar with organizing, publicity 
raising of funds, with special interest i 
community and delinquency problems in a’ 
aspects, successful writers and speaker! 
wish to develop or take charge of Wor 
4711 SURVEY. 


CULTURED woman, American, no fam 
ily ties, desires position as companion. WN) 
objection to traveling. Immediately avail 
able. Miss Foster, 120 Chestnut Street 
Albany, New York. 


4 

WANTED: A position by young wo 
man experienced in boys’ work. Twentt 
years substitute helper, three and one-hal 


years assistant teacher and _  assistan 
matron. 4737 SURVEY. 
ORGANIZER and Executive, traing 


and experienced, ten years in one execu 
tive position in large city, desires job if 
social service as organizer or executive 
Speaks several languages. Writes fiuently 
Speaks forcefully. 4738 SURVEY. 


YOUNG WOMAN wants position afte! 
April 1st. Has had experience as recrea- 
tion director, girls’ worker and playgrounc 
supervisor. 4740 SURVEY. 


MALE EXECUTIVE, 31 years old, nine 
years school, hotel and one year orphanage 
experience, desires superintendent’ 8 positior 
in child-caring institution. Capable, ener- 
getic, progressive. Will go anywhre. 473¢ 
SURVEY. 


. 


WOMAN with eight years’ successful 
experience in settlement work desires 4 


change. Protestant, executive ability. 
Capable head worker. 4735 SURVEY. 
PROFESSIONAL nurse, middle-aged, 


capable outside profession, amiable, tra- 
veled, good reader, wants work as com- 
panion, housekeeper or any work, within 
capabilities. 4726 SURVEY. j 


& 


WOMAN with successful experience 
children’s work desires resident position 
Institution. College graduate. 4723 “a 
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Better, Cheaper, Quicker 


We have complete equipment 
and an expert staff to do your 
Mimiographing 
Multigraphing 
Addressing 
. Mailing 
If you will investigate you will find that 
= we can do it better, quicker and cheeper 
= than you can in your own office. 
Let us estimate on your next job 


SCHOOL 


Let your child learn cooperation 
on the farm. Simple tasks 
which contribute to family wel- 
fare. Fresh air, much freedom 
properly used build healthy 
minds as well as strong bodies. 


Send your child to 


THREE ORCHARDS 
Wilton Connecticut 


Webster Letter Addressing & 
i Mailing Company 
= 34th Street at 8th Avenue 
= Longacre 2447 
= 
MMMM 


= 


CEASE AT SET EE ELLE 
Fifth Avenue Letter Shop, Inc. 


16 W. 23rd Street 
Mailing 


Reeesiice GRA RIERCY, 4501 Addressing 


_ Ask The Survey about Us! 
Been ea 


PERIODICALS 


HUMANITY AND ITS PROBLEMS, racial, na- 
tional and personal. A magazine of sane 
radicalism and passionate humanitarian- 
‘ism. Distinctly a journal with a mission. 

Edited by Dr. William J. Robinson. Pub- 
lished monthly; $2.00 a year; single 
copies 25c. Humanity Publishing Co., 
Station Jay, Box 10, New York City. 

THe AMERICAN JOURNAL OF NURSING shows 

the part which trained nurses are taking 
in the betterment of the world. Put it in 
your library. $3.00 a year. 19 W. Main 
'St., Rochester, N. Y. 

Menta HycIENE: quarterly: $3.00 a year: 
published by the National Committee for 
Mental Hygiene, 370 Seventh Avenue, 

_ New York. 


CURRENT PAMPHLETS 


Europe IN 1923. By, James G. McDonald: 


Foreign Policy Association, 9 East 45th 
~ Street, New York, N. Y. 
Cooxinc For Prorir by Alice Bradley de- 
scribes home-study course, which in- 
cludes catering, tea room, cafeteria and 
lunch room management. “sr Ways to 
Make Money” free. Am. School of Home 
_ Economics, 5778 Drexel Ave., Chicago. 
‘WENTY QUESTIONS ABOUT THE PROPOSED 
_ Equa RicHts AMENDMENT OF THE 
_Woman’s Party. Compiled by. Florence 
_ Kelley, National Consumer’s League, 156 
_ Fifth Ave., New York City. Price $2.00 
a hundred. 
A Menta, HEALTH Primer. At last an 
understandable textbook on Mental Hygi- 
_ ene for the layman. Simple but medically 
sound. 25 cents. Orders for class use, 
1855 cents each in lots of 25 or more. 
_ Massachusetts Society for Mental Hygi- 
." 5 Joy Street, Boston. 
k SALVATION OR WRECK OF EUROPE. 

_ America’s SHARE THEREIN. By Austin 
q E. Griffiths, Judge Superior Court, 
_ Seattle, Washington. Forty-two pages. 
Send stamp for copy. 
Tue Einsrern Tueory. RELATIVITY AND 
_ GRAVITATION WITH SOME OF THE More 
Sicniricant Impuications. By L, Frank- 
lin Gruber. The Lutheran Literary 
Board, Burlington, Iowa. Price 95 cents 

in paper, $1.35 in cloth. 


(In answering these advertisements, please mention THE SURVEY. 


REAL ESTATE 
ADIRONDACK MOUNTAINS 


Furnished cottage, 7 rooms, bath, laundry tubs, 
porches, shade, garage. $275 for season. Ice, 
milk, vegetables, fishing, swimming. Central for 
touring. Small camp $175. ALMon Warp, Box 
1372, Orlando, Fla. 


ROOMS 


1 Rooms for visitors, near 
Washington,D.C. gration, CAPITOL, 


LIBRARY. Hot and cold water in rooms. 
Electricity. Mrs. L. L. Kendig, 120 C Street, 
Northwest. 


STATIONERY 
Personal Stationery 


Your name and address neatly 
printed in dark blue ink on excel- 
lent bond paper. 
200 Single Sheets and 100 Envelopes, $1.00 
100° Double Sheets and 100 Envelopes, $1.50 
delivered postpaid. Remit with order. 
West of Mississippi River and Canada add 
15 cents postage. Write plainly. 
ART PRESS 
1374 Nostrand Ave., Brooklyn, N. Y. 


‘ GENEALOGIST 


Family histories, genealogical and 
heraldic works. Researches made. 
Send names interested in. Charles A. 
O'Connor, 21 Spruce St., New York. 


FOR THE HOME 


Tea Room Management 


In our new home-study course, ‘“‘COOK- 
ING FOR PROFIT.’’ Booklet on request. 
Am. School of Home Economics, 849 E. 58th St., Chicago 


MSS. WANTED 


STORIES, POEMS, PLAYS, etc., are 
wanted for publication. Submit Mss. or 
write Literary Bureau. 509 Hannibal, Mo. 


EARN $25 WEEKLY, spare time, writ- 
ing for newspapers, magazines. Experi- 
ence unnecessary, details Free. Press Syn- 
dicate, 964, St. Louis, Mo. 


TOURS 


UNIVERSITY -EXTENSION 
EUROPEAN TOURS 


offer European travel with exceptional 
features under leadersnip of directors of 
wide experience, and at moderate cost for 
a high standard of Travel Service—Con- 


genial limited group membership. 

37 days, $490; other tours $515—$800. 
Sailing May 31st, a special high class 

tour, visiting Italy, Switzerland, Belgium, 


Holland, England. Limited membership. 
Steamship tickets at Company rates 


Clark’s Tours, 404 Times Bldg.,N. Y. 


HEALTH RESORT 


The Beeches, Paris Hill, Maine 


A Health Resort for convalescent, delicate 
or nervous persons, desiring rest and re- 
creation under medical supervision in the 
cool climate and invigorating air of Maine. 
Send for booklet. 900 feet elevation. Beau- 
tiful view. Blanche Dennes, M.D. 


MISCELLANEOUS 


Gorgeous Blossoms 
ROSES, PEONIES, GLADIOLUS 
Monthly blooming Roses, 3-year old. All the 
popular kinds—50c each, 12 for $5. All the best 
Peonies, 3 to 7 eyes—3 for $1, 12 for $3. Our 
Rainbow Mixture of Glads., 25 kinds, all bloom 
this year. 50 for $1, 100 for $1.50. Mixture of 

finest Peonies, 30 for $1, 100 for $3. 
Mammouth sized bulbs, all the new sorts, 30 for 
$1. 100 for $3. 

Rare assortment of DAHLIA, 10 for $1. 
Finest assortment of IRIS, 10 for *$1. 
All postpaid. 

R J. GIBBINS 
Mt. Holly, N. J. 


ussy-Willows in February keep indefinitely 

without water. A generous bunch of lovely 

big ones to share with your friends. One dollar 

postpaid. FLORENCE-ELEANOR, 4744 9th 
N.E., Seattle, Wash 


PLASKUL, the NEW FAMILY GAME 

Lots of fun and instructive. A MIND 
TEST Game for young and old. Post- 
paid 8oc. 


Plaskul Game Co., Marietta, Minn. 


SHAKESPEARE—How many questions 
could you answer on Shakespeare? Play 
the game “A Study of Shakespeare.” In- 
structive and entertaining. Best game 


out! Price 50 cents. The Shakespeare 
Club, Camden, Me. 


“Home-Makingasa Profession” 


Is a 100-pp. ill. handbook—it’s FREE. Home study 
Domestic Science courses, fitting for many well-paid 
positions or for home-making efficiency. 

Am. School of Home Economics, 849 E. 58th St., Chicago 


Give Him a Piece of Your Mind 


For the frivolous friend, the wayward parent—for any person who might profit 
by a better understanding of mankind and its curious and interesting ways, give 


a trial trip on Survey Graphic. 
the added charm of the pictures. 


That will put your arguments clearly and with 


SURVEY GRAPHIC 


112 East 19 Street, New York B 


For $3 enclosed send Survey 
Graphic for the next twelve months 


(or 4 months trial $1) to 
3-1-24 
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” Myre nyse 


HALFONTE- 
ADDON HALL 


ATLANTIC CITY 


Hospitable, homelike, always open, always 
welcoming, Chalfonte-Haddon Hall, winter 
or summer, are the natural choice of culti- 
vated, interesting people seeking real benefits 
from days of rest. 

The sea air is gratefully mild and invigorat- 


ing in winter—unbelievably mild, tempered 
by the breath of the Gulf Stream. 

Summer is just one of four enjoyable sea- 
sons here. Faces glow, eyes sparkle the whole 
yearround. When surf bathing stops, riding 
begins, and horses canter on the baa A 
live throng moves briskly up and down the 
Boardwalk. Golf is played under ideal con- 
ditions. While on the broad deck porches of 
Chalfonte-Haddon Hall, healthy fatigue suns 
itself and looks out to sea. 

Pleasant companionship, perfect comfort; 
relished meals and deep sleep. The life 
gives new energy to tired bodies, new wit 
to jaded minds—and a lasting fondness for 


Chalfonte-Haddon Hall. 


On the Beach and the Boardwalk 
American Plan Only 
Write for illustrated folder and rates 


LEEDS and LIPPINCOTT 
COMPANY 


664 


THE PLAY OF A BIG MAN WITH 
A LITTLE RIVER = (Cont. from page 661) 


changes, by whomsoever originated or carried out, are kin t 
the spirit with which Ford has approached the materials a 
forces in each of the great domains of industrial activity 
has invaded, and which may be anticipated from him if h 
“goes through” in applying his ideas of power and produc 
tion to country life itself. 


EAN MARQUIS’ observation as to Ford’s mind - 
the “knock down” may be the key to the fact tha 

he probably does not start out on this last quest of his wi 
any general theory of the social advantages of decentraliza 
tion. He approaches rural water power development fron 
several sides. He comes at it from the side of an invento'! 
who spent nine years on a gas-engine and a car that woul 
carry a load heavier, easier, faster and cheaper than a ho 
and wagon; who spent nineteen more years on a tractor that 
like a cat, could pull out of all proportion to its weight 
He comes at it from the side of a manufacturer, who hi 
had a hand in making changes in two decades in the habits 
of industry which all but bear the same ration to the changes 
in the two centuries before that these last bore to the two 
thousand years that preceded the industrial revolution ; who 
proposes to carry over some of this new division of labor 
from factory to farm. He comes at it from the side of 
a business man with cars and tractors to sell to 95 per cent of 
the people; who has cut down costs to the bone to get his 
product within their reach, and who sees that farms must 
keep pace with factories in organizing production and elimi- 
nating waste, if agriculture is to afford such a quantity 
market. He comes at it from the side of an engineer who 
would put power development at the service of the farmer, 
but sees that there must be new equilibriums in rural econ- 
omy, in the balance between city and country, between 
factory work and farm work, if such an innovation is not 
going to disrupt everything around the lot. a 

My guess is that although Ford may not have a general 
philosophy of decentralization, we should find one deep seated 
inner impulse if we were to trace back his approach to rural 
power development from any of these various sides. ‘Tha 
would be his boyhood captivation with the magic of a run 
ning stream, his belief in a djinn who might take over the 
chores of farmer and hired man if it could but be got ” 
of the neck of a bottled creek, the hunch of a boy in a barn- 
yard of what it would mean if natural energies could be 
domesticated as had the cattle of thousand hills. 
Se eee 

(In a concluding instalment, “Up Stream on the Rouge, 
Mr. Ford will be quoted on what he calls “the most in 
cient thing in the world”—the farmer living on the fa 
and on his scheme for using factory workers for harves 
crews, farm dwellers to operate small factories on rural m 
sites. Superintendents, dam builders, foremen, $6-a-da 
men, and others will be interviewed in an effort to g 
how far he has got ahead in demonstrating his ideas in 
valley laboratory, with his 9,000 acre farm at Dearborn 
his little converted village planing mill at Northville w 
competes successfully for a share of his time with the 
Rouge plant down river.) 


ka si je ‘act ak f lifting the Ricbhene. receiver from its 
Boe every ‘subscriber’ becomes the marshal of an army. At 
his service, as he needs them, a quarter of a million men and 
women are organized in the Bell System, One skilled corps of 
the telephone. army moyes to: place him in talking connection 
with his neighbor i in the next block, in the next state or across 
the continent. - Another highly trained corps is on duty to keep 
the wires in condition to yibrate with his words. Still others 
“are developing: better apparatus and methods, manufacturing 
‘and adding new equipment, and installing new telephones to 
increase the subscriber’ s realm of command. 


The terrain of the telephone army is the whole United States, 

; “dotted with 14,000, 000 instruments, all within range of the 
subscriber’ $ telephone. voices, Even in the remote places this 
army provides equipment and supplies. Its methods of opera- 
‘tion are constantly being improved, that each user may talk 
0 his friends with increased efficiency, Millions of money are 
‘spent i in its permanent works. Yet its costs of operation are’ 
‘ studiously held to the minimum, that the subscriber may con- 
_ tinue to receive the cheapest ai as well as the best telephone service 
‘in the world, 


The permanent objective of the Bell ed army is to meet 
ee ie telephone needs of the nation—a hopeless task were not its 

“command unified, its equipment adequately maintained and 
‘its personnel trained j in the latest developments of telephone art. 


MERICAN TELEPHONE AND TELEGRAPH COMPANY . 
_ AND. ASSOCIATED COMPANIES. aS 


Cea _ SYSTEM 


| ‘THE oy Peoeear in es hee caslaned uedines ‘hetion. 
wide interest among all organizations ‘associated with the promotion 0! 
SOCIAL PROGRESS. It offers a quick, ‘convenient and inexpensive. 


‘means through which the work of all of the great social service | 
tions can be reduced +to pictures and made universally available for educa- 
tion and instruction. It offers, too, for the first time a me ns through v hich 
all of these ae can exchange educational we ial y] 


Ww hat BRA ¥CO | : 


Brayco is a scientifically panuirieted still- -pic- 
_ ture projector. It uses small strips of ‘stand- 
ard size motion picture film instead of heavy 
glass slides, Each strip of film contains from 
50 to 300 separate pictures. It weighs only 
five pounds. - ‘Adjusts to any light socket. No | nde Bren pelt instan cae and ec 
fire hazard. Is: paniPpee with standard auto | project any type of picture, ar $ 
bulb. a A as a Gig ee! any. Spray ap 


ment of trained sheet” workers to ‘assist all such ipekene 
making them of the widest possible service in further developit 
out this*country and the world. Many organizations are eady_ vain cam 
service, and the nucleus of the most valuable educational exchange fo: 
vised a been sped thereby. 


‘Price 125 


